"ABRicH

HYDROGEOLOGIC WELL
COMPLETION REPORT
GUNNISON COPPER PROJECT
COCHISE COUNTY, ARIZONA

by Haley & Aldrich, Inc.
Phoenix, Arizona

for Excelsior Mining Corp.
Phoenix, Arizona

File No. 38681
July 2015

www.haleyaldrich.com




TABLE OF CONTENTS

Page

List of Tables v
List of Figures v
1. Introduction 1
1.1 BACKGROUND 1
1.1.1 Site Description 1

1.1.2 Geologic Setting 1

1.2 AREA HYDROGEOLOGY 2
1.2.1 Basin-Fill Alluvium 2

1.2.2 Paleozoic Rocks within the Mineralized Zone Hydrogeology 3

1.2.3 Unaltered Paleozoic Sedimentary Rocks Outside the Mineralized Zone 3

1.2.4 Texas Canyon Intrusives 3

13 DRILLING AND WELL INSTALLATION PROGRAM 3
1.3.1 Two-Inch Piezometers 4

1.3.2  Four-inch and Six-inch Cased Wells 4

1.3.3 Open Borehole Completion Wells 5

1.4 LITHOLOGIC DESCRIPTIONS AND GEOPHYSICAL LOGGING 5
15 WELL DEVELOPMENT PROGRAM 6
1.6 AQUIFER TEST PROGRAM 6
1.7 GROUNDWATER QUALITY TESTING 6
1.8 COREHOLE DEVELOPMENT PROGRAM 6
2. Drilling and Well Installation Summary 7
21 WELL NSH-007 7
2.1.1  Drilling and Casing Installation 7

2.1.2 Geophysical Logging 7

2.1.3 Lithology 8

2.1.4 Borehole Cleanout and Liner Installation 8

2.1.5 Well Development 9

2.2 WELL NSH-008 9
2.2.1 Drilling and Well Installation 9

2.2.2 Geophysical Logging 10

2.2.3 Lithology 10

2.2.4 Well Development 11

2.3 WELL NSH-009 12
2.3.1 Drilling and Well Installation 12

2.3.2 Geophysical Logging 12

2.3.3 Lithology 13

2.3.4 Well Development 13

2.4 WELL NSH-010 14
2.4.1 Drilling and Casing Installation 14

2.4.2 Geophysical Logging 14

| | HAEBkicH




TABLE OF CONTENTS

2.5
2.6

2.7

2.8

2.9

2.10

2.11

2.12

2.13

2.14

2.4.3 Lithology

2.4.4 Borehole Clean Out and Liner Installation
2.4.5 Well Development

WELL NSH-011

WELL NSH-012

2.6.1 Borehole Drilling and Well Installation
2.6.2 Geophysical Logging

2.6.3 Lithology

2.6.4 Well Development

WELL NSH-013

2.7.1 Dirilling and Casing Installation

2.7.2 Geophysical Logging

2.7.3 Lithology

2.7.4 Well Development

WELL NSH-014

2.8.1 Borehole Drilling and Abandonment
2.8.2 Lithology

WELL NSH-014B

2.9.1 Drilling and Well Installation

2.9.2 Geophysical Logging

2.9.3 Lithology

2.9.4 Well Development

WELL NSH-015

2.10.1 Drilling and Casing Installation

2.10.2 Geophysical Logging

2.10.3 Lithology

2.10.4 Well Development

WELL NSH-016

2.11.1 Drilling and Casing Installation

2.11.2 Geophysical Logging

2.11.3 Lithology

2.11.4 Borehole Cleanout and Liner Installation
2.11.5 Well Development

WELL NSH-017

2.12.1 Borehole Drilling and Well Installation
2.12.2 Geophysical Logging

2.12.3 Lithology

2.12.4 Well Development

WELL NSH-018

2.13.1 Borehole Drilling and Well Installation
2.13.2 Geophysical Logging

2.13.3 Lithology

2.13.4 Well Development

WELL NSH-019

2.14.1 Drilling and Casing Installation

Page

15
15
15
16
16
17
17
17
17
18
18
18
19
19
20
20
20
20
21
21
21
22
22
22
23
23
24
24
24
24
25
25
26
26
26
26
27
27
28
28
28
29
29
30
30

ALDRICH



TABLE OF CONTENTS

2.15

2.16
2.17

2.18

2.19

2.20

2.21

2.22

2.23

2.24

2.14.2 Geophysical Logging

2.14.3 Lithology

2.14.4 Well Development

WELL NSH-020

2.15.1 Dirilling and Well Installation
2.15.2 Geophysical Logging

2.15.3 Lithology

2.15.4 Well Development

WELLS NSH-021 & NSH-021B

WELL NSH-021C

2.17.1 Drilling and Casing Installation
2.17.2 Geophysical Logging

2.17.3 Lithology

2.17.4 Well Development

WELL NSH-022

2.18.1 Dirilling and Well Installation
2.18.2 Geophysical Logging

2.18.3 Lithology

2.18.4 Well Development

WELL NSH-023

2.19.1 Drilling and Casing Installation
2.19.2 Geophysical Logging

2.19.3 Lithology

2.19.4 Well Development

WELL NSH-024

2.20.1 Drilling and Casing Installation
2.20.2 Geophysical Logging

2.20.3 Lithology

2.20.4 Well Development

WELL NSH-025

2.21.1 Dirilling and Well Installation
2.21.2 Geophysical Logging

2.21.3 Lithology

2.21.4 Well Development

WELL NSH-026

2.22.1 Drilling and Casing Installation
2.22.2 Geophysical Logging

2.22.3 Lithology

2.22.4 Well Development

WELL NSH-027

2.23.1 Drilling and Well Installation
2.23.2 Geophysical Logging

2.23.3 Lithology

2.23.4 Well Development

WELL NSH-028

Page

30
31
31
32
32
32
33
33
34
34
34
34
35
36
36
36
36
37
37
38
38
38
39
39
40
40
40
41
41
42
42
42
42
43
43
43
44
44
45
45
45
45
46
46
46

ALDRICH



TABLE OF CONTENTS

2.25

2.26

2.27

2.28

2.24.1 Dirilling and Casing Installation
2.24.2 Geophysical Logging

2.24.3 Lithology

2.24.4 Well Development

WELL NSH-029

2.25.1 Dirilling and Well Installation
2.25.2 Lithology

2.25.3 Well Development

WELL NSH-030

2.26.1 Dirilling and Well Installation
2.26.2 Lithology

2.26.3 Well Development

WELL NSH-031

2.27.1 Dirilling and Well Installation
2.27.2 Lithology

2.27.3 Well Development

WELL NSH-032

2.28.1 Drilling and Well Installation
2.28.2 Lithology

2.28.3 Well Development

3. Corehole Development Summary

4, REFERENCES

TABLES
FIGURES

APPENDIX A - Lithology Logs

APPENDIX B — Well Construction Field Forms
APPENDIX C — Well Development Field Forms
APPENDIX D — Geophysical Logs (on disc)
APPENDIX E — Corehole Cleanout Records

Page

46
47
48
48
48
49
49
49
49
50
50
50
50
51
51
51
51
52
52
52

53

54

ALDRICH



List of Tables

Table No.
[

I

i

List of Figures

Figure No.

© 00 N O B W N B

N RN KN NN NNRRRRR R R R B @B
N OO U1 D W N R O L KON O U A WN RO

Title

Well Construction Summary
Geophysical Logging Summary

Corehole Cleanout Summary

Title

Site Location Map

Well Location Map
NSH-007 As-Built Diagram
NSH-008 As-Built Diagram
NSH-009 As-Built Diagram
NSH-010 As-Built Diagram
NSH-012 As-Built Diagram
NSH-013 As-Built Diagram
NSH-014B As-Built Diagram
NSH-015 As-Built Diagram
NSH-016 As-Built Diagram
NSH-017 As-Built Diagram
NSH-018 As-Built Diagram
NSH-019 As-Built Diagram
NSH-020 As-Built Diagram
NSH-021C As-Built Diagram
NSH-022 As-Built Diagram
NSH-023 As-Built Diagram
NSH-024 As-Built Diagram
NSH-025 As-Built Diagram
NSH-026 As-Built Diagram
NSH-027 As-Built Diagram
NSH-028 As-Built Diagram
NSH-029 As-Built Diagram
NSH-030 As-Built Diagram
NSH-031 As-Built Diagram
NSH-032 As-Built Diagram

ALDRICH



1. Introduction

Excelsior Mining Corporation (Excelsior) contracted Haley & Aldrich, Inc. (Haley & Aldrich) to provide
field oversight of the drilling, construction, and testing of a series of hydrologic test holes for the
Gunnison Copper Project site located in Cochise County, Arizona (Site; Figure 1). Haley & Aldrich
prepared a Hydrogeologic Conceptual Model (Haley & Aldrich, 2012) and provided assistance to address
the technical requirements of the Aquifer Protection Permit (APP) and Underground Injection Control
(UIC) programs. Haley & Aldrich also recommended a well installation and testing program to support
the hydrologic study required for the APP and UIC programs. Excelsior prepared the final well
installation and testing program, prepared technical specifications, and selected contractors.

Haley & Aldrich provided field oversight and interpretation of data collected during the well installation
and testing program. This report summarizes data collected by Haley & Aldrich during the borehole
drilling, borehole analysis, well installation, and development activities. Results from the aquifer testing
program and groundwater quality sampling results will be summarized in separate reports.

1.1 BACKGROUND
1.1.1 Site Description

The Site is located approximately 65 miles east of Tucson, Arizona on the southeastern flank of the Little
Dragoon Mountains in the Johnson Camp Mining District (Figure 1). The Gunnison Copper Project
contains copper oxide and sulfide mineralization in two deposits which are referred to as the North Star
and South Star deposits. The wells completed in the drilling program summarized in this report were
completed within the footprint of the North Star Deposit.

1.1.2 Geologic Setting

The Site is located within the Basin and Range physiographic province of southeast Arizona. Tertiary-
aged, large-scale normal faulting has resulted in a series of upthrown mountain ranges and intervening
basins filled with Tertiary- to Quaternary-aged unconsolidated to partially-consolidated alluvial sand,
silt, clay, and cobbles.

The North Star Deposit is located along the southeastern slope of the Little Dragoon Mountains within a
north-south trending basin bounded to the east by the Gunnison Hills (Figure 1). The Little Dragoon
Mountains are an isolated, fault-bounded, upthrown block consisting of early-Tertiary Texas Canyon
guartz monzonite stock which displaced and tilted the existing Paleozoic sedimentary rocks. The
mineralized Paleozoic host rocks strike approximately north-northwest and generally dip between 20
and 45 degrees towards the east. As the basin developed, alluvial materials were deposited east of the
Little Dragoon Mountains and basin fill thicknesses increased from the Little Dragoon Mountain front to
approximately 1,800 feet thick immediately west of the Gunnison Hills (Harshbarger, 1973). In the
vicinity of the North Star Deposit, basin fill thickness ranges from 200 to 300 feet along a minor bedrock
high located just east-southeast of the deposit, to approximately 700 feet thick (or more) along the
northeastern margin of the deposit (Groundwater Resources Consultants [GWRC], 1997).

The primary geologic features of the North Star deposit are:
1. Basin-fill alluvium (Tertiary to Quaternary).

2. Texas Canyon quartz monzonite stock (early Tertiary).

ALDRICH



3. Sequence of east-northeast Paleozoic dipping rocks (in descending order):
* Black Prince Limestone (Pennsylvanian/Mississippian);
* Escabrosa Limestone (Mississippian);
e Martin Formation (Devonian);
e Upper, Middle, and Lower Abrigo Formation (Cambrian); and
e Bolsa Quartzite (Cambrian).
4. Pinal Schist (Pre-Cambrian, Weitz, 1976).

5. A system of high-angle normal and reverse faults with dips ranging from 60 to 80 degrees.

6. Bedding parallel faults and fracture zones, primarily in the Martin and Upper and Middle Abrigo
units (Independent Mining Consultants, 2011).

During intrusion of the Texas Canyon quartz monzonite, the Paleozoic sedimentary rocks were altered
by contact metamorphism, physical displacement, and by hydrothermal fluids that migrated through
pre-existing and contemporaneous fractures in the host rocks. These fluids precipitated copper sulfides
primarily along existing fracture surfaces in a skarn-type deposit; some of the mineralized zone was
subsequently oxidized via meteoric water processes. Copper sulfide mineralization has formed
preferentially in the proximal (higher metamorphic grade) skarn facies, particularly along stratigraphic
units such as the Abrigo and Martin formations, and within structurally complex zones. The intrusion
also formed wide zones of calc-silicate and hornfels alteration within the Paleozoic rocks (Independent
Mining Consultants, 2011).

1.2 AREA HYDROGEOLOGY

Hydrogeologic units are generally based on rock types, aquifer properties, and water quality. They are
grouped together based on similar water storage and transmission capabilities, as well as similar water
quality. Hydrogeologic units identified within the study area include:

e Basin-fill alluvium;

® Paleozoic rocks within the mineralized zone;

* Paleozoic rocks outside of the mineralized zone; and
* Texas Canyon quartz monzonite.

A generalized understanding of the hydrogeologic units underlying the Site prior to this drilling program
is summarized below.

1.2.1 Basin-Fill Alluvium

Before the drilling program, there was limited existing data regarding the occurrence of groundwater in
the basin fill alluvium overlying the North Star Deposit. There were two holes drilled in 2011-2012 that
were completed in the basin-fill alluvium: NSD-020 and NSH-006. The borehole for NSD-020 was drilled
to a total depth of 660 feet with a saturated basin fill alluvium thickness of approximately 30 feet. The
borehole for well NSH-006 was drilled to approximately 684 feet and had approximately 40 feet of
saturated alluvium.
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Four alluvial wells were planned as part of the hydrologic investigation, one was installed and was dry;
the other three were cancelled due to lack of saturated alluvium observed during the drilling of nearby
boreholes completed to deeper intervals. In addition, an alluvial basin piezometer NSH-011 was
installed by Excelsior during the investigation to the east of the North Star Deposit area. Because
saturated alluvium was not identified at the planned locations of alluvial wells, the existing alluvial wells
NSH-006 and NSH-011 were tested as part of the aquifer testing program; the results of those tests are
summarized in the aquifer testing report.

1.2.2 Paleozoic Rocks within the Mineralized Zone Hydrogeology

Hydrologic test wells installed during this investigation were primarily installed in the altered Paleozoic
bedrock; prior to the investigation there were five existing hydrologic test wells and a series of open
coreholes where water level data has been collected by Excelsior since 2012. The new wells will add to
the understanding of the fractured bedrock hydrology and how the units and geologic features control
the flow of groundwater.

1.2.3 Unaltered Paleozoic Sedimentary Rocks Outside the Mineralized Zone

Two wells were planned in the unaltered Paleozoic rocks to the east of the North Star Deposit: NSH-018
and NSH-020. Prior to the investigation, no wells existed in the vicinity.

1.2.4 Texas Canyon Intrusives

No hydrologic holes existed in the Texas Canyon quartz monzonite prior to this investigation. Two wells
(NSH-015 and NSH-016) were installed in the Texas Canyon quartz monzonite during this investigation.

13 DRILLING AND WELL INSTALLATION PROGRAM

The drilling and well installation program commenced on 16 October 2014 and included a total of

26 wells (5 piezometers and 21 hydrogeologic test wells). The planned well locations are identified using
a two-letter symbol with an NSH prefix; the identifiers are assigned by Excelsior when well locations are
planned in alphabetical order. Once a borehole has commenced at the planned location, a three-digit
numerical identification is assigned with an NSH prefix. These numbers are assigned sequentially as the
wells are started. During this investigation, wells NSH-007 through NSH-032 were installed.

The program was completed on 10 February 2015 and was immediately followed by development and
testing activities. All work was completed with oversight from Haley & Aldrich staff, with the exception
of NSH-011 which was completed with oversight from Excelsior staff. Drilling contractors included
National Exploration Wells and Pump (NEWP) for drilling and installation of the hydrogeologic test wells,
and BJ Drilling Company, Inc. (BJ Drilling) for drilling and installation of the piezometers. The drilling and
well installation program was conducted on a 24-hour schedule using a total of three rigs. NEWP
mobilized a GEFCO Speedstar 50K (50K) drilling rig and a Schramm T685WS (685) drilling rig to the Site
to support the hydrologic well drilling activities. BJ Drilling mobilized an Ingersoll Rand T3W (T3) drilling
rig to complete the piezometers.

Boreholes were generally drilled by the air-rotary hammer method using foam products to stabilize the

borehole and assist in the removal of cuttings. Borehole instability was noted at five of the well
locations; at two of those locations (NSH-014B and NSH-022), borehole instability prevented
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advancement of the borehole by the air-rotary hammer method. In order to complete the holes to the
targeted zones, the mud-rotary drilling method was utilized using a tri-cone bit. At seven locations
(NSH-019, NSH-21C, NSH-017, NSH-018, NSH-020, NSH-022, and NSH-027), water production from the
borehole during drilling exceeded the capacity of the air-rotary hammer equipment to function as
designed. In these cases, it was necessary to use a tri-cone bit in an air rotary configuration to advance
the boreholes to the target depth.

Following completion of the boreholes to the target depth, geophysical surveys were conducted by
International Directional Services’ Colog Group (IDS-COLOG) at all locations except the piezometers. The
logging surveys included geophysical logs and hydrologic testing which are further described in

Section 1.4.

The hydrologic test well installation program included four primary well designs to investigate well
construction methods in support of a future feasibility study. The well designs included 1) 4-inch cased
wells, 2) 6-inch cased wells, 3) 8-inch open borehole interval wells, and 4) piezometers. All of the wells
included a surface casing installed to a minimum of 20 feet below land surface (bls), and a surface vault
completed with a concrete pad and a locking cover. Construction methods specific to each design are
summarized in the following sections, and specific construction details for each well are summarized in
Section 2 and Table I.

1.3.1 Two-Inch Piezometers

The 2-inch piezometers were installed in 6.5-inch diameter boreholes that were drilled from the bottom
of the surface casing to the design depth. Piezometer casing consisted of 2%-inch outside diameter
(0.154-inch wall thickness) low-carbon steel (LCS) blank casing and screen. The screen consisted of
0.125-inch wide vertical torch-cut slots with a steel bottom cap.

The contractor installed annular materials by the tremie and pump method including filter pack,
bentonite chips, and high-solids bentonite grout or gravel. The filter pack was comprised of %-inch to
No. 8 US Mesh Tacna gravel. The filter pack was installed from the total depth of the borehole to
approximately 10 feet above the top of the screen, with a 10-foot thick interval of %-inch bentonite
chips installed over the filter pack.

For the shallow piezometers (NSH-029 and NSH-030) where the water level was within the screened
interval, formation stabilizer comprised of %-inch pea gravel or Tacna filter pack that was installed from
the top of the bentonite chips to land surface. For the deeper piezometers (NSH-031 and NSH-032),
high-solids bentonite grout was installed by the submerged tremie method using a pump from the top
of the transition sand to land surface.

1.3.2 Four-Inch and Six-Inch Cased Wells

The cased well boreholes were drilled to a 10-inch diameter for the 4-inch wells and a 12-inch diameter
for the 6-inch wells. These boreholes were drilled from the bottom of the surface casing to the design
depth of the well. Borehole geophysical logging was conducted after the borehole was drilled prior to

well installation.

The 4-inch nominal diameter well design included 4.5-inch outside diameter (0.237-inch wall thickness)
LCS blank casing and screen; the screen included 0.125-inch wide vertical mill slots and a steel bottom
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cap. The 6-inch nominal diameter well design includes 6.625-inch outside diameter (0.25-inch wall
thickness) LCS blank casing and screen; the screen consisted of 0.125-inch wide vertical mill slots and a
steel bottom cap.

The contractor installed annular materials by the tremie and pump method including filter pack,
transition sand, and high-solids bentonite grout. The filter pack was comprised of %-inch to No. 8 US
Mesh Tacna gravel. The filter pack was installed from the total depth of the borehole to approximately
10 feet above the top of the screen. A fine transition sand interval comprised of No. 20 to 40 US Mesh
sand was installed over the filter pack to prevent the high-solids bentonite grout from flowing
downward into the filter pack and well.

High-solids bentonite grout was installed by the submerged tremie method using a pump from the top
of the transition sand to land surface. If necessary, bentonite chips or formation stabilizer was used to
fill the annulus to land surface.

1.3.3 Open Borehole Completion Wells

The open borehole completion wells were generally installed to test the upper bedrock units or bulk
bedrock properties, and were completed without materials to stabilize the intervals of the boreholes
that were left open to bedrock. Drilling contractor activities associated with completion of the open
borehole wells included installation of surface casing and seal; drilling and installation of intermediate
casing and annular materials; drilling to the design depth; geophysical logging; and well-head
completion.

A 20-inch diameter borehole was drilled to 20 feet. Surface casing consisting of 14-inch outside
diameter (Y-inch wall thickness) LCS blank casing was installed to 20 feet, and grouted to surface using
neat cement grout. A 13-inch borehole was drilled from the bottom of the surface casing to the design
depth. A layer of bentonite chips (approximately 5 feet thick) was installed in the bottom of the 13-inch
borehole, and 8-inch nominal diameter steel intermediate casing was installed with the 50-foot neat
cement plug at the base and a high-solids bentonite grout seal to surface.

A 7%-inch diameter borehole was drilled from the bottom of the intermediate casing to the target
depth. Geophysical logging was conducted in the open interval of the borehole during a subsequent
geophysical contractor mobilization; geophysical logging was not completed in the intermediate casing
interval.

At three locations (NSH-007, NSH-010, and NSH-016), the borehole collapsed after completing the
7%-inch diameter open borehole to the total depth. At these locations, the boreholes were cleaned out
and polyvinyl chloride (PVC) liners were installed; details for the borehole cleanouts and liners are
included in the corresponding well section below.

1.4 LITHOLOGIC DESCRIPTIONS AND GEOPHYSICAL LOGGING

The lithology and structure of the formation penetrated by drilling activities were evaluated from
descriptions of the drilled cuttings and geophysical surveys. Lithology for each well is described in more
detail in Section 2 and lithology logs for each well are included in Appendix A. Table Il provides a matrix
of the geophysical logs completed at each well and results of the geophysical logging are discussed
further in Section 2. Geophysical logs were used to confirm lithologic contacts and finalize well designs.
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They will also be utilized by Excelsior to update the geologic model. Flow logging was conducted to
identify flow zones that can be used to support the hydrologic investigation. Interpretation of the flow
logging will be discussed in the aquifer testing report.

1.5 WELL DEVELOPMENT PROGRAM

The development of each well was based on site-specific conditions, but generally involved mechanical
methods including airlift, swabbing, bailing, and pumping activities. Chemical dispersant was added as
necessary to assist in the development of wells which were drilled using the mud rotary method; details
regarding the dispersants used at each well are included in the corresponding well development
sections. Initially, an attempt was made to develop the boreholes using air pressure and the drill string
prior to logging so that flow logging could be conducted in a single mobilization, but borehole instability
issues at NSH-007 and NSH-010 precluded full development prior to geophysical logging. More details
on the instability issues, depths, borehole cleanout, and installation of liners are included in the
corresponding sections for each well.

Based on these observations, the decision was made to develop the 8-inch (open borehole completion)
wells after geophysical logging was completed, and to develop the 4-inch and 6-inch wells after the
casing and screen was installed. After conducting several flow logging surveys on undeveloped
boreholes, the decision was made to cancel flow logging surveys on cased holes. Flow logging surveys of
open borehole interval wells was not conducted until after development was completed in order to
collect the most accurate and representative data possible; data that would not be impacted by any skin
that may have formed on the borehole walls during drilling activities.

1.6 AQUIFER TEST PROGRAM

Aquifer tests were conducted at all of the wells installed, with the exception of NSH-012 which was dry,
and NSH-029 through NSH-032 which were piezometers installed as observation points for other testing
locations. The results of the aquifer testing will be summarized in a separate report.

1.7 GROUNDWATER QUALITY TESTING

Groundwater quality sampling was conducted at each of the hydrologic test wells, with the exception of
NSH-012 because it was dry and piezometers NSH-029 through NSH-032. The groundwater quality will
be summarized in a separate report.

1.8 COREHOLE DEVELOPMENT PROGRAM
Existing coreholes at the site were developed in order to expand the monitoring network for aquifer
testing activities. Initially, 15 coreholes were proposed to be developed, but during the course of the

investigation the decision was made to expand the network even further. Details on the corehole
development program are included in Section 3.
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2. Drilling and Well Installation Summary

2.1 WELL NSH-007

Well NSH-007 was sited at location NSH-CP to characterize the Sechura fault, a significant east-west
trending structural feature near the north end of the North Star Deposit. Well NSH-007 was planned for
completion in the upper bedrock with the intention of penetrating the Sechura fault to conduct testing
to evaluate potential flow across the Atacama and Patagonia faults.

The well design was an open borehole interval design with a planned depth of 625 feet. NSH-007 was
drilled by NEWP using the 50k rig utilizing the air rotary method. Upon completion, a PVC liner was
installed to stabilize the open interval; details are included in Section 2.1.4.

2.1.1 Drilling and Casing Installation

Drilling activities for well NSH-007 commenced on 16 October 2014. An 18-inch diameter borehole was
drilled to 20 feet and LCS surface casing with a 14-inch nominal diameter was installed to 20 feet, and
was grouted to land surface using neat cement grout.

The borehole drilling was continued on 17 October 2014 using a 12-inch diameter air-rotary hammer bit
to a depth of approximately 484 feet on 18 October 2014. Prior to installation of the intermediate
casing, the lower portion of the borehole was filled with filter pack from approximately 469 to 484 feet
in order to include the upper portion of the Upper Abrigo in the open borehole completion. Bentonite
chips were installed in the borehole from approximately 463 to 469 feet and installation of nominal
8-inch diameter intermediate casing commenced on 21 October 2014 to a depth of 469 feet. Cement-
bentonite grout was mixed onsite and installed via tremie pipe from approximately 30 to 463 feet.
Gravel, fine sand, and neat cement were installed from 30 feet to land surface.

The 7%-inch bedrock borehole drilling commenced on 21 October 2014 from 469 feet and was
completed at a depth of 640 feet on 22 October 2014.

Well completion field forms are included in Appendix B, an as-built well diagram for NSH-007 is included
as Figure 3, and well construction details are summarized in Table I.

2.1.2 Geophysical Logging

A geophysical logging survey of the open borehole interval of well NSH-007 was conducted by IDS-Colog
on 26 October 2014; however, an obstruction in the borehole at approximately 510 feet prevented
logging the entire borehole. The geophysical survey included the following logs:

e Caliper/Gamma/Temperature/Conductivity, and

® Acoustic Borehole Televiewer.
Two attempts were made to clear the obstruction in well NSH-007. On 11 November 2014, the

borehole was cleaned out to the total depth; geophysical logging was attempted but the borehole had
filled to approximately 515 feet.
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The second attempt to clear the obstruction in well NSH-007 included installation of a PVC liner to
facilitate the pumping test and is detailed in Section 2.1.4. No additional logs were run due to borehole
instability. Copies of the geophysical logs are included in Appendix D.

2.1.3 Lithology

The bottom of the alluvium was penetrated at approximately 320 feet. The alluvium consists of clay
with sand from land surface to approximately 20 feet, overlying sand with gravel to the bottom of the
unit. The upper portion of alluvium (to approximately 130 feet) is comprised of approximately

50 percent granitic clasts and approximately 50 percent non-granitic clasts. The lithology of the granitic
clasts is consistent with the Texas Canyon quartz monzonite and the non-granitic clasts are primarily
sedimentary and metamorphic rocks. The lower portion of the alluvial unit is composed of
approximately 85 percent granitic clasts and approximately 15 percent non-granitic clasts. There was no
evidence of saturation in the alluvium.

The Martin Formation was encountered directly beneath the alluvium. The occurrence of groundwater
was first noted at approximately 350 feet when no makeup water was utilized and a small amount of
water discharge with the drilled cuttings was observed. An attempt was made to estimate the water
level; however due to the low transmissivity and water production of the upper bedrock, the air rotary
drilling method obscured the static water level during drilling. The Martin Formation was completely
penetrated by the borehole and the top of the Upper Abrigo Formation was encountered at
approximately 470 feet and extended to the total depth of the borehole. A detailed lithologic log is
included in Appendix A.

2.1.4 Borehole Cleanout and Liner Installation

On 10 February 2015, NEWP mobilized to well NSH-007 with the 50k drilling rig and converted the tools
to drill by the dual-tube reverse air-rotary drilling method to clean out the borehole for installation of a
PVC liner. Cleanout activities commenced on 11 February 2015 and the obstruction was encountered
from approximately 510 feet to 620 feet, with voids from 580 to 590 feet and 600 to 610 feet.
Obstruction material appeared consistent with the lithology of the drilled cuttings from the Abrigo
Formation. The borehole was deepened to approximately 640 feet to accommodate potential fill during
installation of the liner. The borehole was airlifted until the discharge of drilling fluids was minimal and
the concentration of cuttings in the discharge decreased significantly (to less than approximately

2 milliliters per liter [ml/L]) prior to removal of the drill bit. However after removal of the bit, the fill was
measured at approximately 509 feet. On 12 February 2014, fill was measured at approximately 502 feet
and an additional attempt was made to clean out the borehole using the same method. During
cleanout, the driller noted significant return of cuttings from the 530- to 540-foot interval prior to
reaching total depth. The borehole was circulated until the concentration of cuttings in the discharge
decreased significantly (to approximately 0.3 ml/L) prior to removal of the drill bit. After removal of the
bit, fill in the borehole was measured at approximately 500 feet.

Bentonite-based drilling fluid was added on 13 February 2015 to stabilize the borehole during cleanout
to approximately 640 feet. The borehole remained open and a 4-inch nominal diameter PVC liner
(schedule 40 wall thickness) was installed. The design of the liner included screened intervals (0.100-
inch wide horizontal perforations) from approximately 356 to 496 feet and from 536 to 616 feet, with a
bottom cap at approximately 616 feet. The blank interval of casing was installed between
approximately 496 to 536 feet as an optional pump gallery due to potential fill re-entering the borehole.
The well as-built diagram is included as Figure 3.
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2.1.5 Well Development

Prior to conducting the geophysical logging of the open borehole interval, the borehole was developed
by airlift for approximately 10 hours with the bit at the bottom of the borehole on 23 October 2014.
The purpose of the borehole development was to improve the quality of data collected during the flow
logging exercise. The discharge rate during airlift development was estimated at approximately

20 gallons per minute (gpm). The concentration of solids in the discharge generally decreased over the
development period from approximately 25 to 5 ml/L, and appeared to have a lithology consistent with
the drilled cuttings.

Additional development was conducted from 15 to 16 February 2015 after installation of the liner to
remove drilling fluids required to install the liner. A submersible pump (Grundfos model 40S100-30) was
installed to approximately 595 feet and purging of drilling fluids commenced. On 16 February 2015,
pump development continued and the discharge was clear and generally sand free at the end of the day.
The static water level was measured at approximately 346 feet prior to additional pump development by
the pump and surge method, which included several hours of pumping at three rates (between
approximately 4 and 15 gpm) with recovery periods between pumping. At the end of the development
period, the discharge from NSH-007 was clear and free of sand. Field forms documenting well
development are included in Appendix C.

2.2 WELL NSH-008

Well NSH-008 was sited at location NSH-CQ to characterize the interior of the structural block located
between the Gibson, Sechura, and Little Sandy faults. Well NSH-008 is located on the opposite side of
the Sechura fault from Well NSH-007. Well NSH-008 was planned for completion in the lower oxide
bedrock with possible penetration of the Little Sandy fault. This well location is also sited at a shallow
occurrence of the Abrigo.

Well NSH-008 is a 4-inch cased well and the planned depth of was 905 feet; the well was drilled by
NEWP using the 50k drilling rig and the air rotary method.

2.2.1 Drilling and Well Installation

Drilling activities for well NSH-008 commenced on 24 October 2014. A 20-inch diameter borehole was
drilled to 20 feet, LCS steel surface casing with a 12-inch nominal diameter was installed to 20 feet, and
neat cement grout was installed from 20 feet to land surface.

Borehole drilling continued on 24 October 2014 using a 10-inch diameter air-rotary hammer bit to a
depth of 900 feet. Installation of well NSH-008 commenced on 28 October 2014 after geophysical
logging was completed. The well included 4-inch nominal diameter LCS; blank casing was installed to
720 feet and the screened interval extended from 720 to 840 feet. The filter pack was installed from the
top of the fill to 711 feet, transition sand was installed to 700 feet, and installation of high-solids
bentonite grout to land surface was completed on 30 October 2014.

On 20 November 2014, the level of the bentonite grout in the annulus was observed to have dropped to

approximately 191 feet. The annulus was filled with 3%-inch bentonite chips from approximately 191 to
80 feet, and Tacna gravel was installed to land surface.
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Well construction field forms are included in Appendix B, an as-built well diagram for NHS-008 is
included as Figure 4, and well construction details are summarized in Table I.

2.2.2 Geophysical Logging

A geophysical logging survey of the NSH-008 borehole was conducted by IDS-Colog and commenced on
26 October 2014; however on 27 October 2014, a portion of the borehole collapsed at approximately
400 feet during logging. The borehole was cleaned out to the total depth the same day using the same
drilling rig. The geophysical survey was completed 28 October 2014 and included the following logs:

* Caliper/Gamma/Temperature/Conductivity,
® Electrical Resistivity,

* Sonic,

e Acoustic Borehole Televiewer,

* Gamma-Gamma Density,

e Neutron, and

* Heat Pulse Flow-Meter.

The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior
to expand their geologic model. Interpretation of flow logging will be summarized in the aquifer testing
report.

The heat pulse flow-meter was used due to lack of availability of the electromagnetic flow-meter to
measure vertical flow of groundwater in the borehole. The heat-pulse tool collected data from

17 stationary positions (working downward) between approximately 350 and 854 feet. Slight upward
flow (between approximately 0.2 and 0.9 gpm) was measured at approximately 603, 625, and 654 feet.
Measurement of vertical flow in the borehole during injection was attempted; however, the heat pulse
tool had been filled with solids from the borehole and prevented the tool from functioning as designed
after the initial static downhole run. After logging was completed, the top of the fill was measured at
approximately 854 feet. Copies of the geophysical logs are included in Appendix D.

2.2.3 Lithology

The bottom of the alluvium was encountered at approximately 310 feet. Penetration rates in the
alluvium were generally between approximately 0.6 and 1.5 minutes per foot. The alluvium consists of
clay with sand from land surface to approximately 30 feet, and overlying clayey sand to approximately
70 feet. Sand with gravel was encountered from approximately 70 feet to the bottom of the alluvium at
310 feet. The upper portion of alluvium, from approximately 70 to 130 feet, is comprised of
approximately 50 to 70 percent granitic clasts and approximately 30 to 50 percent non-granitic clasts.
The lithology of the granitic clasts is consistent with the Texas Canyon quartz monzonite and the non-
granitic clasts are primarily sedimentary and metamorphic rocks. The lower portion of the alluvial unit
(below approximately 130 feet) is comprised of approximately 90 percent granitic clasts and 10 percent
non-granitic clasts.
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The Martin Formation was encountered immediately below the alluvium at 310 feet to 460 feet.
Penetration rates in the Martin Formation were generally between approximately 1.0 and 2.0 minutes
per foot and no evidence of groundwater was observed.

The top of the Upper Abrigo Formation was encountered at approximately 460 feet to 490 feet.
Penetration rates in the Upper Abrigo formation were between approximately 1.1 and 1.6 minutes per
foot. Based on a change in lithology, the top of the Middle Abrigo formation was encountered at
approximately 560 feet and penetration rates decreased (compared to the Upper Abrigo formation) to
between approximately 1.5 and 4.6 minutes per foot. The occurrence of groundwater during drilling
was first noted when drilling from 720- to 740-foot interval; no makeup water was being used and
approximately 15 gpm of water discharged with the drilled cuttings. The penetration rate in this interval
was approximately 1.0 minutes per foot, compared to the higher rates above and below this interval.
These observations suggest the interval from 720 to 740 feet is consistent with an open feature such as
a fracture zone. The Lower Abrigo was encountered at approximately 740 feet; penetration rates in the
Lower Abrigo formation were between approximately 1.6 and 2.6 minutes per foot. The groundwater
discharge rate during drilling did not increase with depth.

The Little Sandy fault was not penetrated by NSH-008. However, fracturing encountered between 719
and 765 feet has an orientation similar to the Sechura fault and may reflect a splay of that fault. A
detailed lithologic log is included in Appendix A.

2.2.4 Well Development

After drilling to the total depth, the borehole was developed by airlift for approximately 6 hours with the
bit at the bottom of the borehole on 26 October 2014. The discharge rate during airlift development
was estimated at approximately 10 gpm. The concentrations of solids in the airlift discharge were
generally consistent over the development period (between approximately 5 and 20 ml/L with
approximately 20 to 30 percent gravel), and appeared consistent with the lithology of the drilled
cuttings from bedrock. Airlift development of the borehole stopped when cuttings consistent with the
alluvium were predominately observed in the discharge. After the bit was removed from the borehole,
the water level was measured at 390 feet on 26 October 2014 and was observed to be slowly
recovering. On 27 October 2014, the water level was measured at approximately 348 feet.

After installation of the well, tremie pipe was installed as an airline to airlift develop the well with the
drilling rig. The well was airlift developed for a total of approximately 12 hours on 30 October 2014; the
airline was initially installed to approximately 695 feet and was worked down to approximately 835 feet
by the end of the development period. The discharge rate was approximately 15 gpm. The sand
content, turbidity, and discharge rate did not appear to change during the development period.

Further development was conducted by NEWP using a pump rig. On 22 December 2014, the water level
in well NSH-008 was measured at approximately 333 feet prior to development. A tightly fitting swab
tool was reciprocated through the screened interval for approximately one hour and the solids were
bailed prior to pumping. A Grundfos submersible pump (model 405100-30) was installed with the intake
at approximately 709 feet. Pump development was conducted; pump rates were initially low
(approximately 7 gpm) and were increased gradually with each pumping period to a maximum rate of
approximately 25 gpm. The discharge was clear and free of sand at the end of the 8-hour development
period. Field forms documenting well development are included in Appendix C.
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2.3 WELL NSH-009

Well NSH-009 was sited at location NSH-CS to characterize the structural block located between the
Gibson, Chihuahua, and Patagonia faults. Well NSH-009 is located on the opposite side of the Gibson
fault from Well NSH-008, and was expected to intercept the steeply dipping Gibson fault at depth. The
Gibson fault geometry is poorly constrained due to a lack of data. Well NSH-009 was planned for
completion in the lower oxide bedrock.

Well NSH-009 is a 4-inch cased well design with a planned depth of 1,180 feet. It was drilled by NEWP
using the 685 drilling rig and the air rotary method.

2.3.1 Drilling and Well Installation

Drilling activities for well NSH-009 commenced on 30 October 2014; a 20-inch diameter borehole was
drilled to 20 feet, LCS casing with a 12-inch nominal diameter was installed to 20 feet, and neat cement
grout was installed from 20 feet to land surface.

Borehole drilling continued from 31 October 2014 to 3 November using a 10-inch diameter air-rotary
hammer bit to 1,060 feet. Installation of well NSH-009 commenced on 4 November 2014 after
geophysical logging was completed. The well included 4-inch nominal diameter LCS; blank casing was
installed to 813 feet and the screened interval extended from 813 to 995 feet. Installation of annular
materials commenced on 7 November 2014. Filter pack was installed to approximately 795 feet,
transition sand was installed to approximately 785 feet, and high solids-bentonite grout was installed to
land surface on 8 November 2014.

The top of the high-solids bentonite grout in the annulus was observed to have dropped to
approximately 590 feet by 23 November 2014. Additional high-solids bentonite grout was installed to
353 feet, bentonite chips were installed to 337 feet, Tacna gravel was installed to 6 feet, and bentonite
chips were installed to land surface.

Well construction field forms are included in Appendix B, an as-built well diagram for NSH-009 is
included as Figure 5, and well construction details are summarized in Table I.

2.3.2 Geophysical Logging

A geophysical logging survey of the borehole for well NSH-009 was conducted by Colog and commenced
on 3 November 2014. Prior to logging, the water level was measured at approximately 563 feet. The
geophysical survey was completed 4 November 2014 and included the following logs:

* Caliper/Gamma/Temperature/Conductivity,
e Electrical Resistivity,

* Sonic,

® Acoustic Borehole Televiewer,

* Gamma-Gamma Density,

e Neutron, and

e Static and dynamic electromagnetic flow-meter.
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The geologic logs collected were used in the interpretation of the lithology for the final well design and
were utilized by Excelsior to expand their geologic model. Interpretation of flow logging will be
summarized in the aquifer testing report. Copies of the geophysical logs are included in Appendix D.

2.3.3 Lithology

The alluvium consists of clay and sandy silt from land surface to approximately 40 feet; overlying sand
with silt and gravel and silt with sand to the bedrock contact at approximately 480 feet. Penetration
rates in the alluvium were generally between approximately 0.3 and 1.5 minutes per foot. The upper
portion of alluvium (from approximately 60 to 110 feet) is comprised of approximately 75 to 80 percent
granitic clasts and approximately 20 to 25 percent non-granitic clasts. The lithology of the granitic clasts
is consistent with the Texas Canyon quartz monzonite and the non-granitic clasts are primarily
sedimentary and metamorphic rocks. The lower portion of the alluvial unit (below approximately

110 feet) is comprised of approximately 80 to 90 percent granitic clasts and approximately 10 to

20 percent non-granitic clasts.

The Escabrosa Formation was encountered beneath the alluvium at approximately 480 feet. Drilled
cuttings from the Escabrosa Formation appeared white and minor concentrations of iron oxides were
noted. The Martin Formation was encountered from approximately 520 to 660 feet, appeared gray to
white in color, and included concentrations of copper and iron oxide minerals. Penetration rates in the
Escabrosa and Martin formations were generally between approximately 1.0 and 2.4 minutes per foot;
no evidence of groundwater was observed during drilling.

The top of the Upper Abrigo Formation was encountered from approximately 660 to 790 feet.
Penetration rates in the Upper Abrigo Formation were between approximately 0.9 and 1.5 minutes per
foot. Based on a change in lithology, the top of the Middle Abrigo Formation was encountered at
approximately 790 feet and penetration rates decreased (compared to the Upper Abrigo Formation) to
between approximately 1.6 and 5.3 minutes per foot. The Lower Abrigo Formation was encountered at
approximately 1,000 feet. Penetration rates in the Lower Abrigo Formation were between
approximately 2.0 and 4.0 minutes per foot. Well NSH-009 was planned for a depth of 1,180 feet, but
drilling was terminated at a depth of 1,060 feet in the Lower Abrigo due to the fact that mineralogical
interpretation by Excelsior staff indicated that the bottom of the oxide had been reached and the hole
was advancing into the non-mineralized sub-ore body zone. The Gibson fault was not intercepted by
Well NSH-009. A detailed lithologic log is included in Appendix A.

2.3.4 Well Development

Development of well NSH-009 was conducted by NEWP and included swabbing, bailing, and pumping.
Prior to development, the water level was measured at approximately 406 feet on 22 December 2014.
A tightly-fitting swab tool was reciprocated on a wireline through the screened interval for
approximately 2 hours and the solids were bailed from the well.

Well NSH-009 was developed by pumping on 3 and 4 January 2015. Prior to development, the static
water level was measured at approximately 407 feet. NEWP installed a Grundfos submersible pump
(model 405100-30) with the intake at approximately 595 feet. Pump and surge development on

3 January 2015 extended for approximately 2 hours and included 20- to 30-minute pumping periods and
10-minute recovery periods. Purge rates were initially high (approximately 40 gpm) and were allowed
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to decrease as the pumping water level dropped. The pump was lowered to approximately 742 feet to
accommodate more drawdown. Pump development on 4 January 2015 included pumping for a total of
approximately 4 hours and pumping periods at approximately 7 and 10 gpm. Field forms documenting
well development are included in Appendix C.

24 WELL NSH-010

Well NSH-010 was sited at location NSH-CT to characterize the structural block located between the
Gibson, Chihuahua, and Patagonia faults. Well NSH-010 was planned for completion in the upper oxide
bedrock, with no fault intercepts.

Well NSH-010 is an open borehole interval well with a planned depth of 750 feet; the well was drilled by
NEWP using the 50k drilling rig, and the air rotary method. Upon completion, a PVC liner was installed
to stabilize the open interval; details are included in Section 2.4.4.

2.4.1 Drilling and Casing Installation

Drilling activities for well NSH-010 commenced on 30 October 2014; a 20-inch borehole was drilled to
20 feet, an LCS casing with a 14-inch nominal diameter was installed to 20 feet, and neat cement grout
was installed from 20 feet to land surface.

Borehole drilling continued from 31 October to 1 November 2014 using a 13-inch diameter air-rotary
hammer bit to 546 feet. Installation of the 8-inch nominal diameter LCS intermediate casing was
completed on 1 November 2014, neat cement grout was installed to approximately 486 feet, and high-
solids bentonite grout was installed to land surface.

Bedrock borehole drilling commenced on 2 November 2014 using a 7%-inch air-rotary hammer bit; the
borehole was completed on 3 November 2014 to a depth of 720 feet.

Well completion field forms are included in Appendix B, an as-built well diagram is included as Figure 6,
and construction details are summarized in Table I.

2.4.2 Geophysical Logging

A geophysical logging survey of open borehole interval of well NSH-010 was conducted by IDS-Colog on
4 November 2014; however, an obstruction in the borehole at approximately 660 feet prevented logging
the entire borehole. The geophysical survey included the following logs:

e Caliper/Gamma/Temperature/Conductivity,
* Electrical Resistivity, and

* Sonic.

The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior
to expand their geologic model. Interpretation of flow logging will be summarized in the aquifer testing
report. Copies of the geophysical logs are included in Appendix D.

14

ALDRICH



2.4.3 Lithology

The borehole penetrated the bottom of the alluvium at approximately 490 feet. Penetration rates in the
alluvium were generally between approximately 0.5 and 1.2 minutes per foot, but rates as slow as

2.25 minutes per foot were observed over short intervals. The alluvium consists of sandy lean clay with
gravel from land surface to approximately 10 feet, silty sand with gravel from approximately 10 to

40 feet, sand with silt and gravel from approximately 40 feet to 70 feet, sand with gravel from
approximately 70 feet to 180 feet, silty sand from approximately 180 feet to 230 feet, and sand with silt
from 230 feet to 490 feet. There was no evidence of saturation in the alluvium.

The Escabrosa Formation was completely penetrated by the borehole, and the top of the Martin
Formation was encountered at approximately 610 feet. Penetration rates in bedrock were between
approximately 0.6 and 1.75 minutes per foot to a total depth of approximately 720 feet in the Martin
Formation. Fault gouge was observed in the drilled cuttings at approximately 620 feet, which was
interpreted to be a minor fault along the bedding plane between the Escabrosa and the Martin
formations. A detailed lithologic log is included in Appendix A.

2.4.4 Borehole Clean Out and Liner Installation

On 14 February 2015, NEWP mobilized to well NSH-010 with the 50k drilling rig. Initially, the dual-tube
reverse air-rotary drilling method was used to clean out the borehole to total depth from the top of
obstruction at approximately 610 feet. Initial discharge was described as bentonite grout fluids and
bentonite solids with drilled cuttings consistent with the bedrock lithology. After the initial cleanout, an
obstruction in the borehole was measured at approximately 600 feet on 15 February 2015 and the well
was cleaned out to total depth using the same drilling method. However, another obstruction was
measured at approximately 620 feet after the second cleanout. On 16 February 2015, NEWP changed to
the conventional direct air-rotary drilling method to clean out the borehole using stiff foam drilling fluid;
however, the obstruction was measured at approximately 608 feet after cleanout activities. On

17 February 2015, the rig was converted to drill by the dual-tube reverse air-rotary method and
bentonite-based drilling fluid was used to stabilize the borehole to total depth during cleanout. After
removing the bit, the borehole was open past the previous obstructions and installation of the liner
commenced.

A 6-inch nominal diameter PVC liner (schedule 40 wall thickness) was installed on 17 February 2015 to a
depth of approximately 699 feet. The design of the liner included screened intervals (0.100 inch-wide
horizontal perforations) from approximately 379 to 599 feet and from 639 to 699 feet with a PVC
bottom cap. A blank interval of casing was installed between approximately 599 and 639 feet as an
optional pump gallery to protect pump equipment due to potential fill re-entering the borehole. An as-
built diagram for NSH-010 is included as Figure 6.

2.4.5 Well Development

After drilling to the total depth, the borehole was developed by airlift for approximately 3 hours with the
bit at the bottom of the borehole on 3 November 2014. The concentration of solids in the discharge
generally increased over the development period from approximately 30 to 120 ml/L, with the high
concentration of 200 ml/L. The solids appeared consistent with the lithology of the bedrock drilled
cuttings. After airlift development, the water level was observed to slowly recover from approximately
579 feet to approximately 558 feet on 4 November 2014.
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Well development included installation of a submersible pump (Grundfos model 405100-30) to
approximately 675 feet on 5 March 2015. The water level prior to development was 552 feet and the
initial discharge was bentonite-based drilling fluid. Water was added to the well to thin the fluids while
pumping. Development also included several pumping and recovery periods. At the end of the day, the
pumping water level was approximately 655 feet at a discharge rate of approximately 1 gpm. On

6 March 2015, the static water level was approximately 567 feet prior to development activities which
included pumping and recovery periods. Generally, pumping water levels were approximately 655 feet
after 30 minutes of pumping and the discharge rate had reduced from approximately 5 gpm to less than
1 gpm over the pumping period. The discharge was clear and free of sand at the end of the
development period.

Additional development was conducted at NSH-010 using chemical dispersants on 16 April 2015. NEWP
added approximately 1.75 gallons of chemical dispersant (AquaClear PFD manufactured by Baroid) to
the well, then added approximately 200 gallons of water. The chemical dispersant was distributed in
the well by swabbing; after swabbing, the well was pumped at 4 gpm for 6 hours. Field forms
documenting well development are included in Appendix C.

2.5 WELL NSH-011

Well NSH-011 was primarily sited for the purpose of identifying alluvial lithology and the depth to
bedrock east of the mineralized area. The secondary purpose of NSH-011 was the installation of an
alluvial piezometer to monitor water levels in this region. Well NSH-011 was planned for completion at
a depth of 720 feet. Excelsior provided oversight for the drilling and installation of NSH-011 which was
drilled to a depth of 602 feet. Based on Excelsior records, bedrock was encountered at approximately
545 feet and NSH-011 was completed as a nominal 2-inch piezometer to a total depth of 540 feet with a
screened interval from 500 to 540 feet.

Geophysical logging was conducted by IDS-Colog on 4 November 2014 prior to installation of the well
and included the following logs:

e Caliper/Gamma/Temperature/Conductivity;

* Electrical Resistivity; and

* Sonic.
The well was developed by the bailer method by Haley & Aldrich staff on 29 and 30 April 2015. Depth to

water prior to development was approximately 494 feet. A total of approximately 24 gallons was
purged from the well. Field forms documenting well development are included in Appendix C.

Copies of the geophysical logs are included in Appendix D.
2.6 WELL NSH-012

Well NSH-012 was sited at location NSH-CU for the purpose of characterizing groundwater conditions in
the alluvium in the northeastern area of the North Star Deposit.

Well NSH-012 is a 4-inch cased well with a planned depth of 445 feet; the well was drilled by NEWP
using the 50k drilling rig and the air rotary method.
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2.6.1 Borehole Drilling and Well Installation

Drilling activities for well NSH-012 commenced on 3 November 2014. A 20-inch diameter borehole was
drilled to 20 feet, LCS surface casing with a 14-inch nominal diameter was installed to 20 feet, and neat
cement grout was installed from 20 feet to land surface.

Borehole drilling continued on 9 November 2014 using a 10-inch diameter air-rotary hammer bit to
504 feet. Installation of well NSH-012 was conducted on 10 November 2014 after geophysical logging
was completed. The well included 4-inch nominal diameter LCS blank casing installed to 430 feet and
the screened interval extended from 430 to 490 feet. Filter pack was installed from the bottom of the
borehole to 422 feet, transition sand was installed to 409 feet, and high-solids bentonite grout was
installed to land surface.

The top of the high-solids bentonite grout had dropped to approximately 220 feet by 20 November
2014. To complete the well, bentonite chips and high-solids bentonite grout were installed to land
surface.

Well completion field forms are included in Appendix B, an as-built well diagram is included as Figure 7,
and construction details are summarized in Table I.

2.6.2 Geophysical Logging

A geophysical logging survey was conducted by IDS-Colog at well NSH-0012 on 10 November 2014 and
included the following logs:

* Caliper/Gamma.

The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior
to expand their geologic model. Interpretation of flow logging will be summarized in the aquifer testing
report. Copies of the geophysical logs are included in Appendix D.

2.6.3 Lithology

The alluvium consists of primarily sand and gravel from land surface to approximately 502 feet overlying
the Escabrosa Formation; the total depth of the borehole was 504 feet. Penetration rates in the
alluvium were generally between approximately 0.3 and 2.0 minutes per foot. No water was observed
during drilling activities. A detailed lithologic log is included in Appendix A.

2.6.4 Well Development

Development of well NSH-012 was conducted by NEWP and included bailing. Approximately 2 gallons of
fluid was bailed from the well on 22 December 2014. No groundwater was observed in the well. The
observations made at this location indicate that the water observed at higher elevations in nearby wells
is likely fed by a deeper source of groundwater with a higher piezometric head. Field forms
documenting well development are included in Appendix C.
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2.7 WELL NSH-013

Well NSH-013 was sited at location NSH-BW to expand the existing cluster of wells (NSH-003 and NSH-
006) located in the structural block between the Mojave #1, Patagonia, Atacama, and Forty Mile faults.
Well NSH-013 was planned as an upper oxide bedrock test well and was expected to intercept the
Mojave #1 fault.

NSH-013 is an open borehole interval well with a planned depth of 1,135 feet, and was drilled by NEWP
using the 50k drilling rig and the air-rotary method.

2.7.1 Drilling and Casing Installation

Drilling activities for well NSH-013 commenced on 4 November 2014. A 20-inch diameter borehole was
drilled to 20 feet, LCS surface casing with a 14-inch nominal diameter was installed to 20 feet, and neat
cement grout was installed from 20 feet to land surface.

Borehole drilling continued on 4 November 2014 using a 13-inch diameter air-rotary hammer bit to
650 feet. The 8-inch nominal diameter LCS intermediate casing was installed to approximately 646 feet
on 5 November 2014. Neat cement grout was installed from approximately 597 to 646 feet and high-
solids bentonite grout was installed to land surface. The casing installation was completed on

6 November 2014.

Bedrock drilling commenced on 7 November 2014. The borehole was drilled with a 7%-inch hammer bit
to a total depth of approximately 1,070 feet, and was completed on 7 November 2014,

On 13 December 2014, the level of the cement in the annulus was observed to have dropped to
approximately 75 feet. The annulus was filled with %-inch bentonite chips to approximately 67 feet and
Tacna gravel was installed to surface.

Well completion field forms are included in Appendix B, an as-built well diagram is included as Figure 8,
and construction details are summarized in Table I.

2.7.2 Geophysical Logging
A geophysical survey of the open borehole interval of well NSH-013 was conducted by IDS-Colog from
7 to 8 November 2014. The geophysical survey included the following logs:
* Caliper/Gamma/Temperature/Conductivity,
* Sonic,
* Electrical Resistivity,
e Acoustic Borehole Televiewer,
* Gamma-Gamma Density, and
* Neutron.
After completion of the initial set of geophysical logs, equipment was set up for flow testing of the

borehole. Ambient flow meter testing was performed using a corehole dynamic flow-meter (CDFM)
tool. Injection was started at approximately 9 gpm and continued for approximately 3 hours. The well
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was then allowed to recover for approximately 1.5 hours. The flow logging survey included the
following logs:

e CDFM Ambient, and
*  CDFM Injection (9.55 gpm).

The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior
to expand their geologic model. Interpretation of flow logging will be summarized in the aquifer testing
report. Copies of the geophysical logs are included in Appendix D.

2.7.3 Lithology

The borehole penetrated the bottom of the alluvium at approximately 600 feet. Penetration rates in the
alluvium were generally between approximately 0.5 and 1.2 minutes per foot. The alluvium consists of
gravel with clay and sand from land surface to approximately 600 feet. The upper portion of alluvium
(to approximately 290 feet) is comprised of approximately 50 percent granitic clasts and approximately
50 percent non-granitic clasts. The lithology of the granitic clasts is consistent with the Texas Canyon
guartz monzonite, and the non-granitic clasts are primarily sedimentary and metamorphic rocks. The
lithology of the lower alluvium is primarily granitic. During drilling of the borehole for the intermediate
casing, there was no evidence of saturation in the alluvium.

The Martin Formation was penetrated from 600 to 800 feet overlying an interval of the Escabrosa
Formation to approximately 840 feet. The Martin Formation was observed again from approximately
840 to 950 feet overlying an interval of the Texas Canyon quartz monzonite from approximately 950 to
1,000 feet. The Martin Formation was observed again from approximately 1,000 to 1,070 feet and
included a short interval of the Texas Canyon quartz monzonite from 1,050 to 1,060 feet. Penetration
rates in the bedrock were relatively consistent between approximately 1.0 and 1.8 minutes per foot.
Well NSH-013 intercepted the Mojave #1 fault at approximately 840 to 850 feet. A detailed lithologic
log is included in Appendix A.

2.7.4 Well Development

After drilling to the total depth, the borehole was briefly developed by airlift with the bit approximately
20 feet off the bottom of the borehole on 7 November 2014. The amount of solids in the discharge was
minor, and decreased over each development cycle from approximately 1.9 ml/L to less than 0.1 ml/L.

On 12 January 2015, NEWP installed a submersible pump (Grundfos, model 40S 100-30) to
approximately 747 feet. The well was initially purged at approximately 20 gpm for approximately

2 hours resulting in a drawdown of approximately 90 feet. Following the initial purge, the well was
repeatedly pumped and allowed to recover. The well was developed by pumping for a total of
approximately 3 hours on 12 January 2015. At the end of the pumping, the discharge was generally
clear with trace solids; however, additional pump development with a larger pump was recommended
to Excelsior.

On 22 February 2013, additional pump development was conducted with a larger pump (Grundfos,
model 855 200-18) installed to approximately 869 feet. Pump development consisted of pumping at
approximately 20 gpm; recovery for 15 minutes; pumping at 30 gpm for 45 minutes; recovery for

15 minutes; pumping at 40 gpm for 45 minutes; recovery for 15 minutes; and pumping at 40 gpm again
for 45 minutes. The total drawdown at the end of the pumping was approximately 201 feet. Field forms
documenting well development are included in Appendix C.
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2.8 WELL NSH-014

Well NSH-014 was sited at location NSH-DN to characterizing the interior of the structural block located
between the Gibson, Chihuahua, and Patagonia faults, and was planned for completion in the sulfide
zone below the oxide bedrock. The initial borehole for well NSH-014 was abandoned due to equipment
failure and replaced by well NSH-014B at approximately the same location.

NEWP used the 685 drilling rig for drilling and well installation activities.
2.8.1 Borehole Drilling and Abandonment

Drilling activities for NSH-014 commenced on 8 November 2014. A 20-inch diameter borehole was
drilled to 20 feet, LCS surface casing with a 12-inch nominal diameter was installed to 20 feet, and neat
cement grout was installed from 20 feet to land surface.

Borehole drilling for NSH-014 continued on 8 November 2014 using a 10-inch diameter air-rotary
hammer bit which penetrated the bottom of the alluvium at approximately 480 feet. The borehole
could not be advanced deeper than approximately 740 feet on 9 November 2014 and the tools were
removed for inspection. The drill bit had separated from the hammer; NEWP attempted to remove the
drill bit without success and abandoned the borehole on 10 November 2014. The borehole for NSH-014
was abandoned by the installation of high-solids bentonite grout and neat cement by NEWP on

10 November 2014 as directed by Excelsior.

2.8.2 Lithology

Penetration rates in the alluvium were generally between approximately 0.3 and 0.6 minutes per foot.
The alluvium consists of clay with gravel and sand from land surface to approximately 50 feet overlying
gravel with sand to approximately 480 feet. The alluvial lithology is primarily comprised of clasts
consistent with the Texas Canyon quartz monzonite; non-granitic alluvial clasts include primarily
sedimentary and metamorphic rocks.

Borehole drilling continued and the Martin Formation was fully penetrated from approximately 490 to
645 feet. Drilled cuttings from the Escabrosa Formation include gray dolomite and limestone with
magnetite-bearing tactite and include copper and iron oxide minerals. The Upper Abrigo Formation was
encountered at approximately 645 feet, appeared green to white in color, and included concentrations
of copper and iron oxide minerals. Penetration rates in the Escabrosa and Martin formations were
generally between approximately 0.7 and 1.7 minutes per foot and no evidence of groundwater was
observed during drilling.

2.9 WELL NSH-014B
Well NSH-014B was sited adjacent to the abandoned NSH-014 as a replacement for the lost hole and

was drilled for the same purpose as Well NSH-014. NSH-014 is 4-inch cased well with a planned depth
of 1,135 feet, and was drilled by NEWP using the 685 drilling rig and the air and mud-rotary methods.
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2.9.1 Drilling and Well Installation

Drilling activities for well NSH-014B commenced on 10 November 2014. A 20-inch diameter borehole
was drilled to 20 feet, LCS surface casing with a 12-inch nominal diameter was installed to 20 feet, and
neat cement grout was installed from 20 feet to land surface.

Drilling commenced with a 10-inch air rotary hammer bit on 10 November 2014; borehole instability
observed on 12 November 2014 required the use of the mud rotary drilling method with 9%-inch
tri-cone bit from approximately 1,002 feet to the target depth.

Installation of well NSH-014B was completed on 21 November 2014 after geophysical logging. The well
included 4-inch nominal diameter LCS; blank casing installed to 1,180 feet and the screened interval
extended from 1,180 to 1,260 feet. Filter pack was installed to approximately 1,170 feet, transition sand
to approximately 1,160 feet, and high-solids bentonite grout was installed to land surface.

The top of the high-solids bentonite grout in the annulus was observed to have dropped to
approximately 65 feet on 23 November 2014. A 5-foot interval of bentonite chips was installed to
60 feet and alternating layers of pea gravel, Tacna gravel and bentonite chips were installed to land
surface.

Well completion field forms are included in Appendix B, an as-built well diagram is included as Figure 9,
and construction details are summarized in Table I.

2.9.2 Geophysical Logging

A geophysical logging survey of the borehole for well NSH-014B was conducted by IDS-Colog on
11 November 2014. Prior to logging, the water level was measured at approximately 563 feet. The
geophysical survey was completed 4 November 2014 and included the following logs:

* Caliper/Gamma/Temperature/Conductivity,
® Electrical Resistivity, and

e Sonic.

The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior
to expand their geologic model. Interpretation of flow logging will be summarized in the aquifer testing
report. Copies of the geophysical logs are included in Appendix D.

2.9.3 Lithology

The alluvium lithology was the same as encountered in the adjacent NSH-014. The top of the Martin
Formation was encountered at approximately 490 feet and included gray dolomite with magnetite-
bearing tactite to approximately 645 feet. The Upper Abrigo, which included green amphibole-chlorite
tactite/hornfels with iron oxide minerals, was encountered from 645 to 960 feet. Penetration rates in
the Martin and Upper Abrigo formations were between approximately 0.9 and 1.9 minutes per foot.

Based on a change in lithology to a brown garnet-epidote tactite, the top of the Middle Abrigo
Formation was interpreted at approximately 960 feet. The Lower Abrigo Formation, consisting of
primarily black-colored hornfels with abundant quartz veins and minor to moderate amounts of iron
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oxides, was encountered at 1,000 feet. Due primarily to the change in the drilling method at 1,000 feet,
penetration rates decreased (compared to the Upper Abrigo Formation) to between approximately 3
and 48 minutes per foot to a total depth of approximately 1,277 feet on 19 November 2014. A detailed
lithology log is included in Appendix A.

2.9.4 Well Development

After installation of well NSH-014B, the heavy mud in the borehole was purged by NEWP by airlift and a
dispersant (Baroid AquaClear PFD) was added to the well to break down the remaining drilling fluids.
Additional airlift development was conducted by BJ Drilling between 9 January 2015 and 12 January
2015; the airline was installed to approximately 1,100 feet and the well was purged to the bottom of the
airline followed by slow recovery. Field forms documenting well development are included in

Appendix C.

2.10 WELL NSH-015

Well NSH-015 was sited at location NSH-CJ to characterize the Black Rock fault, a significant north-south
trending structural feature that is otherwise poorly constrained on-site. Well NSH-015 was planned for
completion in the upper bedrock with the intention of penetrating the Black Rock fault at a depth of
approximately 600 feet.

NSH-015 was planned and completed as an open borehole well design with a planned depth of 817 feet,
and was drilled by NEWP using the 50k drilling rig and the air-rotary method.

2.10.1 Drilling and Casing Installation

Drilling activities for well NSH-015 commenced on 11 November 2014. A 20-inch diameter borehole was
drilled to 20 feet, LCS surface casing with a 14-inch outside diameter (0.25-inch wall thickness) was
installed to 20 feet, and neat cement grout was installed from 20 feet to land surface.

Borehole drilling continued on 12 November 2014 using a 12-inch diameter air-rotary hammer bit to
approximately 585 feet. The intermediate 8%-inch outside diameter LCS casing (0.25-inch wall
thickness) was installed to approximately 585 feet on 13 November 2014. After the casing was installed,
neat cement grout was installed from approximately 514 feet to 577 feet, and high-solids bentonite
grout was installed from 514 feet to land surface. The casing installation was completed on

14 November 2014,

Drilling of the 7%-inch borehole into bedrock commenced on 14 November 2014 and was drilled to a
total depth of approximately 820 feet.

On 24 November 2014, the level of the bentonite grout in the annulus was observed to have dropped to
approximately 85 feet. Bentonite chips were installed to 82 feet and %-inch pea gravel was installed to
land surface.

Well completion field forms are included in Appendix B, an as-built well diagram is included as Figure 10,
and construction details are summarized in Table I.
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2.10.2 Geophysical Logging

Geophysical logging of the open borehole interval of well NSH-015 was conducted by IDS-Colog on
15 November 2014. The geophysical survey included the following logs:

* Caliper/Gamma/Temperature/Conductivity,
* Sonic,

® Electrical Resistivity,

® Acoustic Borehole Televiewer,

* Gamma-Gamma Density, and

* Neutron.

After completion of the initial set of geophysical logs, equipment was set up on site for flow testing.
Ambient flow-meter testing was performed with a spinner flow meter tool. Injection started at
approximately 7.4 gpm and was increased up to 11 gpm. The water level could only be raised
approximately 2.7 feet. Flow logging was postponed so that a higher capacity pump could be used to
increase the rate of injection. On 21 November 2014, dynamic flow logging resumed with an injection
rate goal of 50 gpm. Four runs using the spinner tool were conducted with injection rates ranging from
36 gpm to 40 gpm.

e CDFM: Ambient, and

* Spinner: Injection (40 gpm).

The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior
to expand their geologic model. Interpretation of flow logging will be summarized in the aquifer testing
report. Copies of geophysical logs are included in Appendix D.

2.10.3 Lithology

The borehole penetrated the bottom of the alluvium at approximately 370 feet. Penetration rates in the
alluvium were between approximately 0.4 and 1.3 minutes per foot. The alluvium consists of sand with
gravel from land surface to approximately 370 feet. The upper portion of alluvium (to approximately
240 feet) is comprised of approximately 50 percent granitic clasts and approximately 50 percent non-
granitic clasts. The lithology of the granitic clasts is consistent with the Texas Canyon quartz monzonite,
and the non-granitic clasts are primarily sedimentary and metamorphic rocks. The lithology of the lower
alluvium is primarily granitic.

The Texas Canyon quartz monzonite was encountered underlying the alluvium at approximately

370 feet and extended to approximately 800 feet. Below the Texas Canyon quartz monzonite, the
Middle Abrigo Formation extended to the total borehole depth of 820 feet. Penetration rates in the
bedrock ranged between approximately 0.8 to 2.2 minutes per foot. A detailed lithologic log is included
in Appendix A.

The Black Rock fault was not intersected in the NSH-015 borehole and subsequent review of the
geologic model indicates that the anticipated location of the fault plane may be offset east of the
NSH-015, NSH-016, NSH-017 cluster.
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2.10.4 Well Development

Pump development was conducted at NSH-015 on 10 January 2014. NEWP installed a submersible
pump (Grundfos, model 40S 100-30) to approximately 653 feet. The well was initially purged at
approximately 30 gpm for approximately 2.5 hours. The pump was shut off and the well was allowed to
recover for approximately 10 minutes. The pump was turned on for a second time and allowed to pump
for 10 more minutes. On 13 February 2013, 4 hours of airlift development was conducted by BJ Drilling
primarily to evaluate borehole stability. Field forms documenting well development are included in
Appendix C.

2.11  WELL NSH-016

Well NSH-016 was sited at location NSH-CJ to characterize the porphyry quartz monzonite west of the
Black Rock fault.

NSH-016 was planned and completed as an open borehole well design with a planned depth of 820 feet
and was drilled by NEWP using the 50k drilling rig and the air-rotary method. Upon completion, a PVC
liner was installed to stabilize the open interval; details are included in Section 2.11.4.

2.11.1 Drilling and Casing Installation

Drilling activities for well NSH-016 commenced on 15 November 2014. A 20-inch diameter borehole was
drilled to 20 feet, LCS surface casing with a 14-inch outside diameter (0.25-inch wall thickness) was
installed to 20 feet, and neat cement grout was installed from 20 feet to land surface.

Borehole drilling was continued on 15 November 2014 using a 12%-inch diameter air-rotary hammer bit
to a depth of approximately 580 feet on 16 November 2014.

The intermediate 8%-inch outside diameter (0.25-inch wall thickness) LCS casing was installed to

580 feet on 16 November 2014. Prior to installation of the casing, bentonite chips were installed in the
borehole from approximately 571 to 580 feet. Neat cement grout was installed in the annulus from 523
to 571 feet, and high-solids bentonite grout was installed from approximately 523 feet to land surface.

Bedrock borehole drilling commenced on 18 November 2014 using a 7%-inch air-rotary hammer bit; the
borehole was completed to a depth of 820 feet on 19 November 2014.

On 24 November 2014, the level of the cement-bentonite grout in the annulus was observed to have
dropped to approximately 90 feet. The annulus was filled with %-inch bentonite chips to approximately
4 feet and %-inch pea gravel was installed to surface.

Well completion field forms are included in Appendix B, an as-built well diagram is included as Figure 11,
and construction details are summarized in Table I.

2.11.2 Geophysical Logging

Geophysical logging of the open borehole interval at well NSH-016 was conducted by IDS-Colog and
started 19 November 2014. The total depth reached by logging tools was 815 feet. The geophysical
survey included the following logs:

* Caliper/Gamma/Temperature/Conductivity,
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* Sonic,
* Electrical Resistivity,
e Acoustic Borehole Televiewer, and

e CDFM Ambient.

After completion of the initial geophysical logging, equipment was set up on site for flow testing.
Ambient flow meter testing was performed with a CDFM tool; dynamic flow testing was performed
using a spinner tool. Injection was started at approximately 80 gpm for dynamic flow logging with
spinner tool. The spinner tool was not functioning correctly and dynamic flow logging was on hold till
21 November 2015. When dynamic flow logging commenced, the tooling was unable to get past

694 feet due to a blockage and dynamic flow logging was not completed.

The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior
to expand their geologic model. Interpretation of flow logging will be summarized in the aquifer testing
report. Copies of the geophysical logs are included in Appendix D.

2.11.3 Lithology

The borehole penetrated the bottom of the alluvium at approximately 400 feet. Penetration rates in the
alluvium were between approximately 0.5 and 1 minute per foot, but rates as slow as 1.4 minutes per
foot were observed over short intervals. The alluvium consists of clayey sand from land surface to
approximately 30 feet, sand with gravel from 30 feet to 260 feet, and sand 260 feet to 400 feet. There
was no evidence of saturation in the alluvium.

The Texas Canyon quartz monzonite was encountered underlying the alluvium and was the only
formation encountered. Penetration rates in bedrock were between approximately 0.8 and 2.0 minutes
per foot to a total depth of approximately 820 feet in the Texas Canyon quartz monzonite. Although
groundwater was observed during drilling, the water level was difficult to estimate due to the drilling
method. The discharge rate of groundwater was not observed to increase significantly with depth. A
detailed lithologic log is included in Appendix A.

2.11.4 Borehole Cleanout and Liner Installation

On 18 February 2015, NEWP mobilized to well NSH-016 with the 50k drilling rig and used several
methods to clean out the borehole which had an obstruction at 690 feet. During cleanout, the
obstruction material appeared consistent with the lithology of the drilled cuttings from the Texas
Canyon quartz monzonite, small porphyry gravels. Borehole was cleaned down to the original total
depth of 820 feet.

After NEWP tripped all tooling out of the borehole, IDS-Colog ran a caliper log of the borehole and the
bottom of the borehole was tagged at 810 feet with caliper tool. During installation of the PVC liner, the
borehole had collapsed and the liner could not be installed past 710 feet. On 19 February 2015, the
liner installation was completed. The design of the liner included screened intervals (0.100 inch-wide
horizontal perforations) from approximately 301 to 601 feet and from 641 to 701 feet, with a bottom
cap at approximately 701 feet. The blank interval of casing was installed between approximately 601
and 641 feet as an optional pump gallery due to potential fill re-entering the borehole. The well as-built
diagram for NSH-016 is included as Figure 11.
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2.11.5 Well Development

Pump development was conducted on 11 January 2015. Prior to pumping, the static water level was
approximately 601 feet. The maximum pumping rate was approximately 34 gpm with a total drawdown
of approximately 7 feet.

Airlift development was conducted on 23 January 2015 primarily to test the stability of the open
borehole interval. With the airline installed to approximately 740 feet, discharge reached a rate of
approximately 30 gpm with the returned sample consisting of approximately half sand and half gravel.
Airline was raised to 680 feet with discharge rates reaching 10 gpm. Field forms documenting well
development are included in Appendix C.

2.12  WELL NSH-017

Well NSH-017 was sited at location NSH-CK to characterize the interior of the structural block and the
metasedimentary rocks between the Black Rock and Sonora faults, south of the Atacama fault. NSH-017
is a 6-inch cased well design with a planned depth of 1,230 feet, and was drilled by NEWP using the 50k
drilling rig and the air-rotary method.

2.12.1 Borehole Drilling and Well Installation

Drilling activities for well NSH-017 commenced on 19 November 2014. A 20-inch diameter borehole was
drilled to a depth of 20 feet, LCS surface casing with a 14-inch nominal diameter was installed to 20 feet,
and neat cement grout was installed to land surface.

Borehole drilling continued on 20 November 2014 using a 12-inch diameter air-rotary hammer bit which
was replaced by an 11%-inch tri-cone bit at 930 feet due to excessive water production.

Installation of well NSH-017 commenced on 5 December 2014 after geophysical logging was completed
in the borehole. The well construction materials consisted of 6-inch nominal diameter LCS; blank casing
was installed to 940 feet and the screened interval extended from 940 to 1,181 feet. Filter pack was
installed to 930 feet, transition sand was installed to 919 feet, and high-solids bentonite grout was
installed to 382 feet. Above the high-solids bentonite grout, 22 feet of bentonite chips were installed,
and Tacna gravel and %-inch pea gravel were installed to land surface.

2.12.2 Geophysical Logging

Geophysical logging was conducted in the borehole of well NSH-017 by IDS-Colog and commenced on
3 December 2014. The geophysical survey was completed 4 December 2014 and included the following
logs:

* Caliper/Gamma/Temperature/Conductivity,
* Electrical Resistivity,

* Sonic,

e Acoustic Borehole Televiewer,

® Optical Borehole Televiewer,

e CDFM: Ambient, and

e CDFM: Injection (average rates per survey were between approximately 74 to 78 gpm).
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The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior
to expand their geologic model. Interpretation of flow logging will be summarized in the aquifer testing
report. Copies of the geophysical logs are included in Appendix D.

2.12.3 Lithology

The borehole penetrated the bottom of the alluvium at approximately 420 feet. Penetration rates in the
alluvium were generally between approximately 0.6 and 1.8 minutes per foot. The alluvium consists of
clayey sand with gravel from land surface to approximately 20 feet bls overlying sand with gravel to
approximately 420 feet. The upper portion of alluvium (from approximately 20 to 250 feet) is comprised
of approximately 50 to 60 percent granitic clasts and approximately 40 to 50 percent non-granitic clasts.
The lithology of the granitic clasts is consistent with the Texas Canyon quartz monzonite and the non-
granitic clasts are primarily sedimentary and metamorphic rocks. The lower portion of the alluvial unit
(below approximately 250 feet) is comprised of approximately 95 percent granitic clasts and
approximately 5 percent non-granitic clasts.

The Texas Canyon quartz monzonite was encountered underlying the alluvium at approximately

420 feet. From the alluvium contact to 1,030 feet, the formations alternate between the Middle Abrigo
Formation and dikes of the Texas Canyon quartz monzonite. The Texas Canyon quartz monzonite is
present between 460 feet and 550 feet, 630 feet and 720 feet, 740 feet and 760 feet, and sporadically
between 780 feet and 830 feet. The Middle Abrigo Formation is present between 550 feet and 630 feet,
720 feet and 740 feet, 760 feet and 780 feet, sporadically between 780 feet and 830 feet, and 830 feet
and 1030 feet. Penetration rates in the Texas Canyon quartz monzonite were generally between
approximately 2.1 and 5.4 minutes per foot, and within the Middle Abrigo Formation between 1.4 and
29.4 minutes per foot. From 1,030 to 1,200 feet was the Lower Abrigo Formation, which had
penetration rates between approximately 1.3 and 13.2 minutes per foot.

Well NSH-017 appears to have intersected the Black Rock fault at a depth of 515 feet based on
interpretation of Optical Borehole Image (OBI) data. The borehole encountered significant water
production at a depth of 790 feet. The borehole was terminated at a depth of 1,200 feet based on
mineralogical observations made by Excelsior. An unanticipated structure that is sub-parallel to the
bedding plane dip was encountered at a depth of 1,000 feet based on interpretation of Acoustic
Borehole Imaging (ABI) data. A detailed lithology log is included in Appendix A.

The occurrence of groundwater during drilling was first noted in the 760- to 780-foot interval; no
makeup water was being used and approximately 50 gpm of water discharged with the drilled cuttings.
The penetration rate in this interval was approximately 3.9 minutes per foot. At 920 feet, groundwater
production increased to an estimated 250 gpm and continued to increase to approximately 300 gpm.

2.12.4 Well Development

Development of Well NSH-017 was conducted 7 January 2015 using the Grundfos 40S 100-30 pump.
The development consisted of pumping the well using approximately 30-minute pumping intervals with
a 20-minute surge period between pumping. On 7 January 2015, with the pump set at approximately
926 feet, the pumping rates were increased from 5 gpm to the maximum pumping capacity of 30 gpm.
The pump was raised to approximately 713 feet, and was pumped and surged repeatedly for a duration
of 25 minutes at maximum capacity of 32 gpm with a 45 minute recovery. Pumping continued for
approximately three hours at rates between approximately 10 and 32 gpm.
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On 27 January 2015, NSH-017 was developed again using the Grundfos 85S 200-30. With the pump
installed to approximately 931 feet, the well was pumped at approximately 80 gpm for 3.75 hours;
maximum drawdown during development was approximately 64 feet. At the beginning of the
development period, the water included 0.1 ml/L of sand with turbid water (182 nephelometric turbidity
units [NTU]). At the end of the development period, the discharge was clear and free of sand. Field
forms documenting well development are included in Appendix C.

2.13  WELL NSH-018

Well NSH-018 was sited at location NSH-CV to characterize the lower oxide bedrock zone to the east of
the planned in-situ recovery area. Well NSH-018 was not planned to intersect any significant structures.

NSH-018 is a 4-inch cased-hole design with a planned depth of 1,565 feet and was drilled by NEWP using
the 685 drilling rig and the air-rotary method.

2.13.1 Borehole Drilling and Well Installation

Drilling activities for well NSH-018 commenced on 23 November 2014. A 20-inch diameter borehole was
drilled to 20 feet, LCS surface casing with a 12-inch nominal diameter was installed to 20 feet, and neat
cement grout was installed from 20 feet to land surface.

Borehole drilling continued on 24 November 2014 using a 10-inch diameter air-rotary hammer bit and
was drilled to 960 feet before the bit was changed to 9%-inch tri-cone due to water production. The
borehole was drilled to a total depth of 997 feet.

Installation of well NSH-018 commenced on 7 December 2014 after geophysical logging was completed.
The well included 4-inch nominal diameter LCS; blank casing was installed to 610 feet and the screened
interval extended from 610 to 992 feet. The filter pack was installed from total depth of the borehole to
599 feet, transition sand was installed to 589 feet, bentonite chips were installed to 564 feet, and
formation stabilizer consisting of %-inch pea gravel and Tacna gravel was installed to land surface.

2.13.2 Geophysical Logging

Geophysical logging was completed in the borehole of well NSH-018 by IDS-Colog and commenced on
6 December 2014. The geophysical survey was completed 6 December 2014 and included the following
logs:

* Caliper/Gamma/Temperature/Conductivity,

* Electrical Resistivity,

* Sonic, and

* Acoustic Borehole Televiewer (two files: initial analysis and after additional processing).
Flow logging was conducted by IDS-Colog on 7 December 2014. The ambient flow meter testing was

performed with a CDFM tool. Injection was started at approximately 50 gpm, but had to be increased to
70 gpm for dynamic flow testing with CDFM tool.

e CDFM: Ambient, and

* CDFM: Injection (average was approximately 68 gpm).

28

ALDRICH



The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior
to expand their geologic model. Interpretation of flow logging will be summarized in the aquifer testing
report. Copies of the geophysical logs are included in Appendix D.

2.13.3 Lithology

The borehole penetrated the bottom of the alluvium at approximately 420 feet. Penetration rates in the
alluvium were generally between approximately 0.5 and 1.0 minute per foot. The alluvium consists of
silty sand with gravel from land surface to approximately 10 feet, overlying silty sand from 10 feet to

20 feet. Lean clay with sand from 20 feet to 30 feet, silty sand from 30 feet to 40 feet, and gravel with
sand from 40 feet to 420 feet.

The Black Prince Formation was encountered underlying the alluvium at approximately 420 feet and
continued to the total depth of borehole at 997 feet. The Black Prince Formation drilled at penetration
rates ranging between approximately 2.1 and 5.4 minutes per foot until groundwater production
increased to the point that it affected the drilling rate. The final penetration rate of the air-rotary
hammer, from 910 feet to 960 feet, decreased to 30 minutes per foot. The occurrence of groundwater
during drilling was first noted when drilling the 580- to 600-foot interval. At 910 feet, the driller
reported hitting a fracture and groundwater production increased to an estimated 200 gpm, and varied
between an estimated 200 gpm and 400 gpm depending on how much air pressure the driller was
applying. The rate of groundwater production provided too much pressure for the hammer to work
properly; the bit was changed to a 9%-inch tri-cone bit at 960 feet and was used to complete the
borehole at 997 feet.

Well NSH-018 intersected apparent voids which produced a significant flow of water into the borehole.
The borehole was terminated at a depth of 992 feet as a result of excessive water production and was

re-classified as an upper oxide test well based on the revised depth. Well NSH-018 was completed at a
depth of 992 feet, and is screened from 610 to 992 feet.

2.13.4 Well Development

Development of Well NSH-018 was conducted 20 to 21 December 2014. On 20 December 2014, the
well was pumped at an estimated 38 gpm for 40 minutes, with the pump set at approximately 656 feet.
On 21 December 2015, pump development resumed and consisted of 11 pump and surge cycles ranging
in duration from 20 minutes to 5 minutes of pumping, with periods of recovery (generally 5 to

10 minutes), as dictated by well performance.

On 9 January 2015, NSH-018 was developed again using the Grundfos 40S 100-30. With the pump
installed to approximately 700 feet, the well was pumped at approximately 20 gpm for 1 hour; the
discharge contained less than 0.1 ml/L of sand and appeared slightly cloudy. The pumping rate was
increased to 30 gpm for 2 hours, after which the rate was increased to the maximum pump capacity
(approximately 35 gpm) for 1 hour. Maximum drawdown was approximately 6 feet and the sand
content was less than 0.1 ml/L sand and clear at the end of the development period. Field forms
documenting well development are included in Appendix C.
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2.14  WELL NSH-019

Well NSH-019 was sited at location NSH-DA, which is one of two planned well locations intended to
characterize the interior of the structural block located between the Sonora and Mojave #1 faults. Well
NSH-021 is to be the second well in this pair. Well NSH-019 was planned to be completed in the oxide
bedrock zone.

NSH-019 was designed and constructed as an open borehole well with a planned depth of 1,440 feet,
and was drilled by NEWP using the 50k drilling rig and the air rotary method.

2.14.1 Drilling and Casing Installation

Drilling activities for well NSH-019 commenced on 7 December 2014. A 20-inch diameter borehole was
drilled to 20 feet, LCS surface casing with a 14-inch nominal diameter was installed to 20 feet, and neat
cement grout was installed to land surface.

Borehole drilling continued on 7 December 2014 using a 13-inch diameter air-rotary hammer bit to a
depth of 638 feet. Installation of 8-inch nominal diameter intermediate casing commenced on

9 December 2014 and was installed to a depth of approximately 638 feet. Bentonite chips were
installed from approximately 631 to 638 feet, neat cement grout was installed from 588 feet to 631 feet
high-solids bentonite grout was installed from 588 feet to land surface. The casing installation was
completed on 10 December 2014.

Bedrock drilling commenced on 10 December 2014. The borehole was drilled with a 7%-inch hammer
bit to a depth of approximately 1,188 feet on 11 December 2014. Groundwater production rates were
too high for the hammer bit to function properly and consequently the borehole was completed using a
7%-inch tri-cone bit on to a depth of 1,410 feet on 14 December 2014.

On 21 December 2014, the level of the cement in the annulus was observed to have dropped to
approximately 65 feet. The annulus was filled with %-inch bentonite chips to approximately 51 feet and
Tacna gravel was installed to land surface.

Well construction field forms are included in Appendix B, an as-built well diagram for NSH-019 is
included as Figure 14, and well construction details are summarized in Table I.

2.14.2 Geophysical Logging
A geophysical logging survey of the open bedrock interval of well NSH-019 was conducted by IDS-Colog
from 14 to 15 December 2014. The geophysical survey included the following logs:

e Caliper/Gamma/Temperature/Conductivity,

* Sonic,

e Acoustic Borehole Televiewer,

® Electrical Resistivity,

* Gamma-Gamma Density, and

* Neutron.
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Flow logging was conducted by IDS-Colog on 17 December 2014. The ambient flow testing was
performed with a CDFM tool and dynamic flow testing was performed with a spinner flow meter tool.
Injection was started at approximately 80 gpm for dynamic flow testing with spinner tool. Six runs were
completed at approximately 80 gpm injection rate. The flow logging survey included the following logs:

e CDFM: Ambient, and

* Spinner: Injection (80 gpm).

The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior
to expand their geologic model. Interpretation of flow logging will be summarized in the aquifer testing
report. Copies of the geophysical logs are included in Appendix D.

2.14.3 Lithology

The bottom of the alluvium was encountered at approximately 550 feet. Penetration rates in the
alluvium were generally between approximately 0.4 and 1.2 minutes per foot. From land surface to
approximately 40 feet, the alluvium consisted of silty sand with gravel. From 40 feet to 550 feet, the
alluvium consisted of sand with gravel. During drilling of the borehole for the intermediate casing, no
evidence of saturation in the alluvium was observed.

The Martin Formation was the first bedrock encountered at approximately 550 feet and continued to
710 feet. Penetration rates in the bedrock ranged from 0.8 minutes per foot to 9.3 minutes per foot
when drilling with the hammer bit. When drilling changed to the tri-cone bit, penetration rates steadily
decreased from 13.5 minutes per foot to 42.8 minutes per foot.

The geology encountered consisted of one repeating interval. The Martin Formation was penetrated
from 550 feet to 710 feet, overlying an interval of the Upper Abrigo Formation to approximately

810 feet. The Martin Formation was observed again from approximately 810 to 850 feet overlying a
sequence of the Abrigo Formations; Upper Abrigo Formation from 850 feet to 1,020 feet, Middle Abrigo
Formation from 1,020 feet to 1,240 feet, and the Lower Abrigo Formation from 1,240 feet to 1,410 feet.
Drilling was terminated at a depth of 1,410 feet based on mineralogical observations made by Excelsior.
The open borehole interval of the well partially caved in prior to aquifer testing; the fill was measured at
1,300 feet.

2.14.4 Well Development

NSH-019 was developed by airlift on 9 February 2015. The initial airlift development was conducted
from approximately 900 feet for 35 minutes and discharge was approximately 55 gpm. At the end of the
35 minutes of development, sand content was less than 0.1 ml/L and the groundwater was clear. The
well recharged for 30 minutes, after which airlift development was continued from a depth of

1,000 feet. Airlift development continued for 75 minutes at approximately 60 gpm; the final samples
from development were clear and free of sand. Field forms documenting well development are
included in Appendix C.
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2.15  WELL NSH-020

Well NSH-020 was sited at location NSH-CX to characterize the upper oxide bedrock zone to the east of
the planned in-situ recovery area. Few previous holes have been drilled in this area and geologic
structure in this area is poorly constrained within the geologic model. Well NSH-020 was not planned to
intersect any significant structures. Following completion of well NSH-018 as an upper oxide test well,
Well NSH-020 was re-classified as a lower oxide test well.

NSH-020 is a 4-inch cased well with a planned depth of 1,075 feet; the well was drilled by NEWP using
the 685 drilling rig and the air rotary method.

2.15.1 Drilling and Well Installation

Drilling activities for well NSH-020 commenced on 8 December 2014. A 20-inch diameter borehole was
drilled to 20 feet, LCS surface casing with a 12-inch nominal diameter was installed to 20 feet, and neat
cement grout was installed from 20 feet to land surface.

Borehole drilling continued on 9 December 2014 using a 10-inch diameter air-rotary hammer bit to a
depth of 1,600 feet. Installation of well NSH-020 commenced on 17 December 2014 after geophysical
logging was completed. The well was constructed using 4-inch nominal diameter LCS; blank casing was
installed to 1,060 feet with three separate screened intervals below. The screened intervals were
installed from 1,060 feet to 1,181 feet, 1,241 feet to 1,402 feet, and 1,472 feet to 1,582 feet with blank
casing sections between the three screened intervals. The filter pack was installed from the top of the
fill to 1,459 for the lower screen interval feet, from 1,406 feet to 1,227 feet for the middle screened
interval, and from 1,202 feet to 1,050 feet for the upper screened interval. The three filter pack
intervals were separated by bentonite seals. Transition sand was installed from 1,035 to 1,050 feet, and
high-solids bentonite grout was installed to land surface.

On 21 December 2014, the level of grout in the annulus was observed to have dropped to approximately
340 feet. The annulus was filled with bentonite chips to 320 feet and Tacna gravel was installed to
surface.

Well construction field forms are included in Appendix B, an as-built well diagram for NSH-020 is
included as Figure 15, and well construction details are summarized in Table I.

2.15.2 Geophysical Logging
A geophysical survey of the borehole at NSH-020 was conducted by IDS-Colog and commenced on

15 December 2014. The geophysical survey was completed 16 December 2014 and included the
following logs:

Caliper/Gamma/Temperature/Conductivity,

Electrical Resistivity,
* Sonic, and

e Acoustic Borehole Televiewer.
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Flow logging was conducted by IDS-Colog on 16 December 2014. The ambient flow meter testing was
performed with a CDFM tool. Injection was started at approximately 75 gpm but had to be increased to
150 gpm for dynamic flow testing with the CDFM tool. The flow logging survey included the following
logs:

e CDFM: Ambient, and

* CDFM: Injection (average rate for each survey were between approximately 133 and 147 gpm).

The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior
to expand their geologic model. Interpretation of flow logging will be summarized in the aquifer testing
report. Copies of the geophysical logs are included in Appendix D.

2.15.3 Lithology

The bottom of the alluvium was encountered at approximately 450 feet. Penetration rates in the
alluvium were generally between approximately 0.4 and 1.2 minutes per foot. The alluvium consists of
sand with gravels, with the upper portion from land surface to 300 feet being comprised of mixed lithics
containing approximately 50 percent granitic clasts from the Texas Canyon quartz monzonite and

50 percent non-granitic clasts sedimentary and metamorphic rocks. From 300 feet to 450 feet, the
alluvium consists of primarily granitic alluvium, approximately 80 percent granitic clasts and 20 percent
non-granitic clasts.

The Black Prince Formation was the first bedrock encountered at approximately 450 feet and continued
to 1,170 feet. The penetration rates in the Black Prince Formation ranged between approximately 1.1
and 3.8 minutes per foot. The occurrence of groundwater during drilling was first noted at the 700 to
720 foot interval. At approximately 1,120 feet, groundwater production increased to an estimated

400 gpm (visual estimation) and varied between an estimated 200 gpm and 400 gpm depending on how
much air pressure the driller applied. The rate of groundwater production provided too much pressure
for the air-rotary hammer to work properly, and a 9%-inch tri-cone bit was used to complete the
borehole from 1,130 feet. Underlying the Black Prince Formation, the Escabrosa Formation was
encountered from 1,170 feet to 1,550 feet; the penetration rate ranged from 1.8 to 6.2 minutes per
foot. The Martin Formation was penetrated from 1,550 feet, and to the total depth of the well at

1,600 feet; penetration rates ranged from 2.8 to 6.7 minutes per foot.

Well NSH-020 intersected apparent voids which produced a significant flow of water into the borehole.
The hole was advanced to a depth of 1,600 feet based on the re-classification of this well; the three
screened intervals in well NSH-020 are located between 1,050 and 1,582 feet, which are positioned
opposite of three zones containing voids and structural features that were observed to contribute
significant groundwater flow to the well. A detailed lithologic log is included in Appendix A.

2.15.4 Well Development

Pump development of Well NSH-020 was conducted on 8 January 2015. A Grundfos 40S 100-30 was
installed to a depth of 700 feet. Initially, the well was purged at approximately 5 gpm; however the
pump began having issues and was pumping intermittently; it was shut down completely to allow for
recovery. When the pump was restarted at maximum capacity (approximately 35 gpm), no further
issues were observed. Pumping at approximately 35 gpm continued for approximately 1.5 hours,
followed by a 25-minute recovery period. Pumping continued for 1 hour at 32 gpm. The maximum
drawdown was approximately 27 feet and the discharge at the end of the development period was free
of sand and clear. Field forms documenting well development are included in Appendix C.
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2.16  WELLS NSH-021 & NSH-021B

Well NSH-021 was sited at location NSH-DB as the second well of a two-well pair intended to
characterize the interior of the structural block located between the Sonora and Mojave #1 faults. Well
NSH-019 is the first well in this pair. Well NSH-021 was planned to be completed at a depth of

1,392 feet, in the oxide bedrock zone.

Incorrect surface casing was installed at Well NSH-021. No drilling occurred after the surface casing was
set at this location. The surface casing at Well NSH-021 was capped and the rig moved over to Well
NSH-021B. No further drilling is planned at Well NSH-021.

A drill bit was lost in bore hole NSH-021B at a depth of 1,250 feet. Fishing was stopped and NSH-021B
was abandoned using cement-bentonite grout from total depth to surface on 9 January 2015. Lithologic
observations made drilling of NSH-021B are reported under the heading NSH-021C.

2.17  WELL NSH-021C

Well NSH-021C was sited adjacent to the NSH-DB hole as a replacement location for NSH-021B. NSH-
021C was designed and completed as an open borehole well with a planned depth of 1,392 feet. The
well was drilled by NEWP using a 50k drilling rig and the air rotary method.

2.17.1 Drilling and Casing Installation

Drilling activities for well NSH-021C commenced on 10 January 2015. A 20-inch borehole was drilled to
20 feet, LCS surface casing with a 14-inch nominal diameter was installed to 20 feet, and neat cement
grout was installed to land surface.

Borehole drilling continued on 10 January 2015 using a 13-inch diameter air-rotary hammer bit to a
depth of 624 feet. The intermediate casing, consisting of 8-inch nominal diameter LCS casing, was
installed on 11 January 2015 to approximately 624 feet. Neat cement grout was installed from
approximately 562 to 624 feet, and high-solids bentonite grout was installed to land surface on

12 January 2015.

Drilling of bedrock commenced with a 7%-inch diameter hammer bit. On 13 January 2015, large
volumes of water in the borehole flooded the hammer bit. A 7%-inch tri-cone bit was used to drill the
remainder of the borehole from approximately 1,160 feet, reaching a total depth of 1,400 feet on

14 January 2015.

On 8 February 2015, the level of the grout in the annulus was observed to have dropped to
approximately 313 feet. A 5-foot thick interval of %-inch bentonite chips was installed and Tacna gravel
was installed to surface.

Well construction field forms are included in Appendix B, an as-built well diagram for NSH-021C is
included as Figure 16, and well construction details are summarized in Table I.

2.17.2 Geophysical Logging

A geophysical logging survey open borehole interval of well NSH-021C was conducted by IDS-Colog on
20 February 2015. The geophysical survey included the following logs:

e Caliper/Gamma/Temperature/Conductivity,
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* Sonic,
e Acoustic Borehole Televiewer, and

* Electrical Resistivity.

Flow testing was conducted at NSH-021C on 20 February 2015. Ambient flow testing was performed
with a CDFM tool and dynamic flow testing was performed with a spinner flow meter tool. Injection was
started at approximately 80 gpm for dynamic flow testing with the spinner tool. Injection continued for
approximately 6 hours, with an injection rate varying from approximately 70 to 80 gpm. During the
injection, eight spinner logs were run at approximately 40 feet per minute. The well was then allowed
to recover for approximately 1 hour. The flow logging survey included the following logs:

e CDFM: Ambient, and

* Spinner: Injection (line speed was approximately 40 feet/min; average injection rate was
70.5 gpm).

The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior
to expand their geologic model. Interpretation of flow logging will be summarized in the aquifer testing
report. Copies of the geophysical logs are included in Appendix D.

2.17.3 Lithology

The bottom of the alluvium was encountered at approximately 540 feet. Penetration rates in the
alluvium were generally between approximately 0.3 and 1.0 minute per foot. The upper portion of
alluvium (to approximately 290 feet) is comprised of approximately 50 percent granitic clasts and
approximately 50 percent non-granitic clasts. The lithology of the granitic clasts is consistent with the
Texas Canyon quartz monzonite, and the non-granitic clasts are primarily carbonate rocks. The lower
portion of the alluvial unit is comprised of approximately 90 percent granitic clasts and approximately
10 percent non-granitic clasts. During drilling of the borehole for intermediate casing, there was no
evidence of saturation in the alluvium.

The Martin Formation was the first bedrock encountered at approximately 540 feet, continuing to
620 feet and contained chrysocolla from approximately 590 to 620 feet. The interval from
approximately 620 to 640 feet is a transition zone between the Martin and Upper Abrigo formations.
The Upper Abrigo Formation was penetrated completely from approximately 640 to 1,020 feet, and
contained chrysocolla between 640 to 670 feet and between 750 to 830 feet. The Middle Abrigo
Formation was penetrated completely from approximately 1,020 to 1,250 feet and contained copper
mineralization from 1,070 to 1,080 feet and 1,140 to 1,150 feet. The Lower Abrigo was encountered
from approximately 1,250 feet to the total depth of 1,400 feet, and contained a lens of iron oxide
between 1,370 to 1,380 feet. Penetration rates in the Martin and Abrigo formations varied from
approximately 0.8 to 6.8 minutes per foot.

Moderate fracturing was noted throughout the well. ABI interpretation shows significant fracture zone
from 750 to 775 feet (geologic model estimates placed the zone approximately 50 to 100 feet higher);
orientation of fracturing correlates to a reverse fault indicated in the geologic model. A detailed
lithologic log is included in Appendix A.

35

ALDRICH



2.17.4 Well Development

Airlift development was conducted by BJ Drilling. On 30 January 2015, BJ Drilling installed an airline to
approximately 800 feet and started airlifting at approximately 25 gpm. The well was airlifted and
allowed to recover repeatedly at approximate rates of 25, 35, and 75 gpm. Initially the discharge was
cloudy to turbid and brown, with variable sand content of approximately 0.4 ml/L. By the end of the
airlift development, the discharge was clear and the sand content had decreased. Field forms
documenting well development are included in Appendix C.

2.18  WELL NSH-022

Well NSH-022 was sited for the purpose of characterizing the interior of the structural block located
between the Forty Mile, Great Sandy, and Atacama faults. Well NSH-022 is planned for completion as a
lower oxide test well. No major structures were planned to be intersected by well NSH-022. The
planned depth of well NSH-022 was 1,408 feet; the well was drilled by NEWP using the 685 drilling rig,
and the air rotary method.

2.18.1 Drilling and Well Installation

Drilling activities for well NSH-022 commenced on 20 December 2014. A 20-inch borehole was drilled to
20 feet, LCS surface casing with a 14-inch outside diameter (0.25-inch wall thickness) was installed to
20 feet, and neat cement grout was installed from 20 feet to land surface.

Borehole drilling continued on 21 December 2014 using a 12-inch diameter air-rotary hammer bit.
Rough drilling conditions destroyed the hammer bit which was not advanced deeper than 660 feet.
Drilling continued with 11%-inch and 11%-inch tri-cone bits to a depth of 1,170 feet. The borehole was
drilled by the air rotary method to approximately 1,020 feet; however, the mud rotary method was used
to complete borehole drilling due to formation instability. Installation of well NSH-022 commenced on
16 January 2015 after geophysical logging was completed. The well included 6-inch nominal diameter
LCS; blank casing was installed to approximately 1,010 feet and the screened interval extended from
1,010 to 1,131 feet. Filter pack was installed from the bottom of the borehole to approximately

997 feet, transition sand was installed to approximately 972 feet, and high-solids bentonite grout was
installed to land surface on 19 January 2015.

On 2 February 2015, the level of the cement in the annulus was observed to have dropped to
approximately 209 feet. A 5-foot thick interval of %-inch bentonite chips was installed in the annulus
and Tacna gravel was installed to surface.

Well construction field forms are included in Appendix B, an as-built well diagram for NSH-022 is
included as Figure 17, and well construction details are summarized in Table I.

2.18.2 Geophysical Logging

A geophysical logging survey of the borehole for well NSH-022 was conducted by IDS-Colog and
commenced on 15 January 2015 and included the following logs:

* Caliper/Gamma/Temperature/Conductivity,

® Electrical Resistivity,
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e Sonic, and

e Acoustic Borehole Televiewer.

The geologic logs collected were used in the interpretation of the lithology and were utilized by Excelsior
to expand their geologic model. Copies of the geophysical logs are included in Appendix D.

2.18.3 Lithology

The bottom of the alluvium was encountered at approximately 600 feet. Penetration rates in the
alluvium were generally between approximately 0.5 and 1.9 minutes per foot. The alluvium consists of
approximately 50 percent granitic clasts and approximately 50 percent non-granitic clasts to
approximately 320 feet. The lithology of the granitic clasts is consistent with the Texas Canyon quartz
monzonite, and the non-granitic clasts are primarily sedimentary and metamorphic rocks. The lower
portion of the alluvial unit (from approximately 320 to 600 feet) is comprised of approximately

90 percent granitic clasts and approximately 10 percent non-granitic clasts.

The Escabrosa Formation was the first bedrock encountered at approximately 600 feet, continuing to
720 feet, and included coarse grained marble. Penetration rates in the Escabrosa Formation were
generally between approximately 2 and 18 minutes per foot; no evidence of groundwater was observed
during drilling. An 11%-inch tri-cone bit was used from approximately 660 feet to total depth due to
borehole stability issues.

The top of the Martin Formation was encountered at approximately 720 feet and included altered
c